— — » — i - / V A/  v-\  - / 

PY  G345/4 .24/4  no.  39 

/ 

WELL-SAMPLE  RECORD  NO.  39 

PoCHSTtVAJOA  GsOtOOX^U.  SuXVTT 


GOODWILL- CURLEY  NO. I WELL, 
SUMMIT  TOWNSHIP, ERIE  COUNTY 

BY 

W.R.  WAGNER 


COMMONWEALTH  OF  PENNSYLVANIA 
DEPARTMENT  OF  INTERNAL  AFFAIRS 

Grovav*  Blatt,  Srcrt&xrj 

TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 
Gauxu  Gsat,  Stott  Geologist 

WOO  i 7 i960  1958  ~ "’’"’SYLVAHIA  61&TE  LIBR 

DuOUMEMTS  SEUTBIN 


Digitized  by  the  Internet  Archive 
in  2016  with  funding  from 

This  project  is  made  possible  by  a grant  from  the  Institute  of  Museum  and  Library  Services  as  administered  by  the  Pennsylvania  Department  of  Education  through  the  Office  of  Commonwealth  Libraries 


https://archive.org/details/goodwillcurleynoOOwagn 


COMMONWEALTH  OF  PENNSYLVANIA 


DEPARTMENT  OF  INTERNAL  AFFAIRS 
BUREAU  OF  TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 
August  1958 


WELL-SAMPLE  RECORD 

GOODWILL-CURLEY  NO.  1 WELL 
V.  R.  STEPHENS 

Erie  County,  Pa.  , Summit  Township 

Erie  Quadrangle:  2.53  miles  south  of  42°  05'  N.  Lat.  and  1.25  miles  west  of 

80°  00'  W.  Long. 

Completed:  November  13,  1956. 

Elevation:  1240  feet  above  sea  level. 

Total  depth:  6015  feet 

Deepest  formation:  Gatesburg  Formation 

Results:  Oriskany:  1660  cubic  feet  of  gas  at  2369  feet. 

Cobleskill?:  Salt  water  at  2380  and  2480  feet. 

Lockport:  Black  water  at  3117  (3  bailers/hr.),  30  M.  C.  F.  gas  from 
3106  to  3110  feet. 

Whirlpool:  100  M.  C.  F.  gas  at  3447  feet. 

Gatesburg:  20  M.  C.  F.  gas  from  5970  to  5987  feet,  1785  feet  of  salt 
water  at  6015. 

Samples:  2193  to  2372  feet  and  2591  to  6012  feet  examined  by  Walter  R.  Wagner. 

GENERAL  REMARKS 

The  following  description  of  samples  is  divided  into  two  parts8  a 
skeletal  log  of  the  samples  and  a detailed  sample  description. 

The  skeletal  sample  log  has  been  divided  into  stratigraphic  units. 

The  units  have  been  sub-divided  into  dominant  lithologies  and  thickness  have  been 
assigned  to  the  units. 

The  detailed  description  consists  of  descriptions  of  each  sample  taken 
by  the  drillers.  Because  of  the  monotonous  similarity  of  samples  from  3453'  to 
5176'  the  samples  from  that  large  interval  have  been  grouped  into  intervals  of 
similar  lithologies  and  so  described.  Instead  of  using  percentages  to  describe 
proportions  of  mineral  constituents  in  that  part  of  the  well  the  following  terms  have 
been  employed:  "little":  5-15%,  "some"  r 15-25%,  "considerable"  : 25-35%, 
and  "great  deal"  3 35-45%. 

The  samples  were  washed,  placed  on  a watch  glass,  covered  with  water, 
and  examined  under  a 10  X binocular  microscope.  Artificial  light  was  filtered 
through  a blue  lens  and  focused  on  the  sample  so  as  to  approximate  sunlight.  In 
order  to  be  more  objective  in  color  description  the  color  chart  prepared  by  the 


2 


Rock-Color  Chart  Comm,  (distributed  by  the  Geol.  Soc.  of  Amer. ) was  used. 
Following  the  color  name  in  the  detailed  description  is  a symbol  in  parentheses 
which  corresponds  to  a color  chip  on  the  chart.  For  example:  the  color  yellowish- 

gray  can  be  expressed  as:  "5Y7/2.  " "5Y"  represents  the  hue,  "7"  expresses 

the  value,  or  lightness,  and  "2"  the  chroma,  or  saturation.  If  the  color  of  the 
sample  ranges  from  brownish-gray  (5YR4/1)  to  light-brownish-gray  (5YR6/1) 
the  two  symbols  are  combined  to  express  this  gradation  thus-  "5YR4-6/1.  " 


SKELETAL,  DESCRIPTION  OF  STRATA 
(Tops  of  formations  were  picked  with  the  aid  of  gamma  ray  log.  ) 
Thickness 

Feet  Description  of  Strata  Depth  in  feet 


2193 


40 


33 


9 

59 

18 


No  samples.  0 - 2193 

DEVONIAN  SYSTEM,  23004-  feet 

Middle  Devonian  Series , 242"^  feet 

Onondaga  Limestone,  242  feet 

Top  of  Onondaga  2110 

From  sample  examination: 

Limestone,  pinkish-  to  brownish-gray,  dense, 
cherty»with  a little  brownish-gray  to  brownish- 

black,  argillaceous , very-fine  limestone.  2193  - 2233 

Chert,  yellowish-  to  bluish-gray,  semi-translucent 
to  opaque,  with  considerable  medium-  to  dark- 
brownish-gray,  cherty  limestone,  in  part  dense, 
in  part  shaly. 

Chert,  bluish-white  to  white  and  light-brownish- 
gray,  slightly  calcareous. 

No  samples. 

Chert,  yellowish-gray  to  bluish-white,  slightly 
to  somewhat  calcareous. 

Lower  Devonian  Series,  25  feet 


2233  - 2266 

2 266  - 2275 
2 275  - 2334 

2334  - 2352 


Or iskany  Sandstone,  25  feet 


Goodwill- Cur  ley  No.  1 
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Thicknes  s 
F eet 


20 


219 


63 


63 


91 


39 


88 


< 

l 


Description  of  Strata 


Sandstone,  quartzose,  very  light-gray  to  colorless , 
medium-  to  coarse-grained,  subangular  to  sub- 
rounded. 1660  cu.  ft.  of  gas  reported  from  2369'. 

No  samples. 


Bottom  of  Oriskany 
SILURIAN  SYSTEM,  1043  feet 
Upper  Silurian  Series,  687  feet 
Cobleskill  Limestone  ?,  123  feet 
Salt  water  reported  from  2380'  and  2480' 
Salina  Group,  435  feet 


Top  of  Salina  Group 

From  sample  examination: 

Limestone,  dolomitic  to  somewhat  dolomitic, 
pinkish-  to  dark-brownish-gray,  very  finely- 
crystalline  to  dense,  slightly  argillaceous  to 
shaly,  containing  a little  anhydrite;  limestone 
is  replaced  by  greenish-gray,  brownish-gray, 
and  blackish-red  dolomitic  shale  in  lower  30  feet. 

Limestone,  somewhat  dolomitic  to  dolomitic, 
medium-brownish-  to  pinkish-gray,  very  finely- 
crystalline  to  dense,  in  part  slightly  argillaceous, 
containing  some  anhydrite. 

Shale,  medium-gray  to  greenish-gray,  dolomitic; 
great  deal  of  pale-yellowish-brown,  shaly  to  dense, 
anhydritic,  dolomitic  limestone  in  lower  45  feet. 

Salt,  white  to  colorless,  coarsely-crystalline, 
with  some  yellowish-  to  light-olive-gray,  shaly  and 
anhydritic,  dolomitic  limestone. 

Limestone,  dolomitic  to  somewhat  dolomitic,  light- 
and  dark-brownish-gray,  dense,  slightly  argillaceous 


Depth  in  feet 

2352  - 2372 
2 372  - 2591 
2377 

2377  - 2500 


2500 


2591  - 2654 

2654  - 2717 
2717  - 2808 
2808  - 2847 
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Thickness 
F eet 


Description  of  Strata 


Depth  in  feet 


containing  some  anhydrite;  considerable  dark- 
gray  and  greenish-gray,  dolomitic  to  slightly 

dolomitic  shale.  2 847  - 2935 


47 


75 


7 


53 


25 

13 


36 


1 


Middle  Silurian  Series,  356  feet 
Lockport  Dolomite,  256  feet 

Limestone,  dolomitic  to  slightly  dolomitic , pale- 

yellowish-  to  pale-brown  and  light-  to  medium-gray, 

very  finely-crystalline  to  dense,  slightly  argillaceous 

to  shaly,  contains  considerable  anhydrite.  2935  ~ 2982 

Same  as  above,  plus  some  light-gray  to  pinkish- 
gray,  very  finely-crystalline  anhydrite;  no  shaly 

limestone.  2982  - 3057 

Dolomite,  light-brownish-gray  and  grayish-brown, 

very  finely-crystalline,  argillaceous,  contains  a 

little  anhydrite;  some  medium-gray,  very  finely- 

crystalline,  in  part  argillaceous , dolomitic  limestone, 

and  a little  bluish-green,  dark-gray,  and  greenish- 

gray  shale.  3057  - 3064 


Dolomite,  pale-  to  grayish-brown  and  brownish-gray, 

very  finely-  to  finely-crystalline.  30  M.C.F.  of  gas 

reported  from  3106'-3110'.  Black  water  at  3117.  3064  - 3117 

Dolomite,  pinkish-  to  light-brownish-gray  and  white, 

very  finely-  to  medium-crystalline.  3117  - 3142 

Shale,  dark-brownish-gray  to  dark-gray,  dolomitic 
and  in  part  silty,  with  some  yellow-gray,  fine-  to 

medium-crystalline  dolomite.  3142  - 3155 


Dolomite  and  subordinate  dolomitic  limestone,  light- 

gray  to  medium-light-gray,  very  finely-  to  finely- 

crystalline,  argillaceous.  3155  - 3191 

Clinton  Group,  100  feet 

Shale,  medium-dark-gray  to  light-olive-gray, 
dolomitic  and  in  part  silty. 


3 191  - 3192 
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Thickness 
F eet 


48 


8 


34 


4 


5 


10 


34 


8 


16 


Description  of  Strata 


Depth  in  feet 


Shale,  medium-light-gray  to  pale-brown,  dolo- 
mitic  and  in  part  sandy;  with  a great  deal  of 
medium-light-gray  to  yellowish-brown,  argillaceous 
and  dolomitic  siltstone,  in  part  sandy. 

Shale,  medium-dark-gray,  slightly  dolomitic,  and 
in  part  silty,  with  considerable  pale -yellowish- 
brown,  fine,  clastic  dolomitic  limestone,  silty 
and  in  part  argillaceous. 

Dolomitic  limestone  and  dolomite,  pale-orange  to 
grayish-orange,  very  finely-  to  finely-crystalline, 
silty,  containing  a few  glauconite  grains  at  base; 
considerable  greenish-gray  to  gray  shale,  in  part 
silty  and  dolomitic. 

Sandstone,  light-gray  to  light-brownish-gray, 
fine-grained,  argillaceous,  silty  and  slightly 
dolomitic,  containing  some  glauconite. 

Dolomite  and  dolomitic  limestone,  grayish-orange 
to  pale-orange,  finely-crystalline,  silty  and  in  part 
sandy,  with  a great  deal  of  greenish-gray  shale. 

Lower  Silurian  Series  , 159  feet 

Grimsby  and  Cabot  Head  Members,  80  feet 

Argillaceous  siltstone  and  shale,  dusky-  to  moderate- 
red,  slightly  calcareous,  with  considerable  light- 
greenish-gray  to  light-gray,  slightly  calcareous 

siltstone.  3291  - 3301 

Sandstone,  light-gray  to  greenish-gray  to  colorless, 

fine-grained,  in  part  calcareous,  in  part  silica- 

cemented,  with  some  grayish-red-purple,  light- 

gray  and  greenish-gray  shale,  in  part  calcareous  and 

silty.  3301  - 3335 

Siltstone,  medium-gray,  argillaceous,  with  some 
medium-gray  to  greenish-gray  shale,  in  part 

silty.  3335  - 3343 


3192  - 3240 


3 240  - 3248 


3 248  - 3282 


3282  - 3286 


3286  - 3291 


Sandstone,  very-light-gray  and  greenish-gray,  very 
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Thickness 
F eet 

12 

63 

16 

107 

35 

69 

259 

322 

84 


Description  of  Strata 


fine-  to  fine-grained,  in  part  somewhat  calcareous, 
with  a little  greenish-  to  medium-light-gray  shale. 

Sandstone,  light-gray,  light-greenish-gray,  and 
pale-red,  very  fine-  to  fine-grained;  some  variegated 
shale,  grayish-  to  dusky-red  to  pale-red-purple, 
greenish-gray,  and  medium-light-gray. 

Cabot  Head?  and  Fish  Creek?  Members,  63  feet 

Sandstone,  very-light-  to  light-gray,  very  fine- 
grained, in  part  argillaceous;  a great  deal  of  medium- 
to  medium-dark-gray  shale. 

Whirlpool  Sandstone,  16  feet 

Sandstone,  very-light-gray,  very  fine-  to  fine- 
grained, in  part  calcareous.  100  M.  C.F.  of  gas 
reported  at  3447'. 

ORDOVICIAN  SYSTEM,  2529  feet 

Upper  Ordovician  Series,  1726  feet 

Queenston  Red  Shale,  876  feet 

Shale,  moderate-  to  pale-red. 

Shale,  moderate-red  in  part  silty,  with  considerable 
pale-red,  argillaceous  siltstone. 

Shale,  moderate -red,  in  part  silty. 

Shale,  moderate-  to  moderate-dusky-red, 
calcareous  and  in  part  silty. 

Shale,  moderate-red,  somewhat  calcareous,  with 
a large  amount  of  moderate-  to  pale-grayish-red, 
somewhat  calcareous,  argillaceous  siltstone. 

Shale,  dusky-  to  moderate-red  and  greenish-gray, 
slightly  calcareous  and  in  part  silty,  with  con- 
siderable greenish-gray  and  grayish-red,  some- 
what calcareous,  argillaceous  siltstone. 


Depth  in  feet 
3343  - 3359 

3359  - 3371 
3371  - 3434 
3 434  - 3450 

3450  - 3557 

3557  - 3592 
3592  - 3661 

3661  - 3920 

3920  - 4242 


4242  - 4326 
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Thickness 

Feet 


Description  of  Strata 


134 


499 


217 


43 


125 


51 


38 


50 


Reedsville  Shale,  633  feet 

Shale,  greenish-gray  and  dusky-  to  moderate-red, 
slightly  calcareous,  with  little  light-gray  and  greenish 
gray,  calcareous  siltstone. 

Shale,  medium-  to  dark-gray,  slightly  calcareous, 
with  some  medium-  to  light-gray,  calcareous  and 
argillaceous  siltstone,  containing  shell  fragments. 

Utica  Shale,  217  feet 

Shale,  dark-gray  to  grayish-black,  slightly  to  some- 
what calcareous. 

Middle(and  Lower?)  Ordovician  Series,  803  feet 
Trenton-Black  River  Groups,  803  feet 
Top  of  Trenton  Group 

Shale,  medium-gray  to  grayish-black,  slightly 
calcareous,  with  considerable  brownish-gray,  very 
finely-  to  finely-crystalline,  argillaceous  limestone; 
abundant  shell  fragments. 

Limestone,  brownish-  to  pinkish-gray,  very  finely- 
to  finely-crystalline,  and  dark-brownish-gray  to 
brownish-black,  very  finely-crystalline  and  argill- 
aceous to  shaly;  considerable  shell  fragments;  with 
some  medium-dark-gray  to  grayish-black,  some- 
what calcareous  shale. 

Shale,  dark-gray  to  brownish-black,  calcareous, 
with  considerable  dark-brownish-gray,  very  finely- 
crystalline  to  dense,  argillaceous  to  shaly  limestone. 

Shale,  grayish-black  to  dark-brownish-gray,  very 
calcareous,  with  a great  deal  of  dark-  to  light- 
brownish-gray,  dense  - to  very  finely-crystalline, 
argillaceous  limestone,  and  a little  pinkish-  to 
light-gray,  soft,  earthy,  (bentonitic  ?)  limestone. 

Limestone,  medium-brownish-gray  to  brownish- 
black,  dense-  to  very  finely-crystalline,  also  shaly; 


Depth  in  feet 


4326  - 4460 


4460  - 4959 


4959  - 5176 


5176 


5176  - 5219 


5219  - 5344 


5344  - 5395 


5395  - 5433 
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Thickness 
F eet 


56 


24 


97 


149 


71 


20 


36 


23 


Description  of  Strata 


Depth  in 


shell  fragments  in  lower  part;  considerable 

grayish-black,  calcareous  shale.  5433  - 

Limestone,  pale-brown,  grayish-orange  and 

pinkish-gray,  very  finely -crystalline,  in  part  soft 

and  earthy,  in  part  containing  shell  fragments; 

limestone  is  also  dark-brownish-gray,  argillaceous 

to  shady  and  containing  an  occasional  piece  of  chert; 

some  grayish-black,  calcareous  shale.  5483  - 

Limestone,  brownish-  to  light-gray,  very  finely- 
crystalline  to  dense,  in  part  composed  of  dense, 
rounded  limestone  grains  in  crystalline  matrix; 
a little  dark-gray,  calcareous  shale.  5539  - 

Approximate  top  of  Black  River  Group 

Limestone,  brownish-gray,  dense  to  very  finely- 
crystalline,  occasional  pieces  of  chert  near  top,  with 
some  light-gray  very  finely-crystalline  to  dense 
limestone,  in  part  soft  and  earthy.  5563  - 

Limestone,  brownish-gray  to  medium-brownish- 

gray,  dense  to  very  finely-crystalline,  argillaceous; 

and  some  yellowish-gray  to  light-gray  non- 

argillaceous  limestone;  a little  medium-dark- 

gray  to  grayish-black  somewhat  calcareous  shale.  5660  - 

Limestone,  brownish-gray  to  brownish-black, 

dense,  argillaceous  to  shaly,  with  some  medium- 

gray  to  grayish-black,  very  calcareous  shale.  5809  - 


Limestone,  dolomitic,  greenish-  to  bluish-gray, 

argillaceous  to  shaly,  in  part  silty,  grading  to 

dolomitic  and  calcareous  shale.  5882  - 

Limestone,  brownish-gray,  dense  to  very  finely- 
crystalline,  slightly  argillaceous , with  a little 
grayish-black  to  greenish-gray  slightly  calcareous 
shale.  5902  - 

Limestone,  brownish-gray  to  dark-brownish- 
gray,  in  part  dense,  in  part  shaly,  with  considerable 
grayish-black  and  greenish-gray,  slightly  calcareous 
shale. 


feet 


5483 


5539 


5563 

5563 


5660 


5809 


5882 


5902 


5938 


5938  - 5961 
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Thickness 
F eet 


Description  of  Strata 


5 


13 


7 


4 

22 


3 


Siltstone,  light-greenish-gray,  dolomitic  and 
argillaceous,  with  a great  deal  of  medium-gray 
dolomitic  and  silty  shale,  containing  rounded 
quartz  grains. 

Sandstone,  very  fine-  to  coarse-grained,  dolomitic  , 
light-greenish-gray,  in  part  silty  and  argillaceous, 
with  a great  deal  of  medium-gray,  dolomitic  and 
silty  to  sandy  shale. 

Unconformity 

CAMBRIAN  SYSTEM,  36+  feet 

Upper  Cambrian  Series , 36  feet 

Gatesburg  Formation,  36+feet 

Dolomite,  very  light-olive  to  very  light-gray, 
very  finely-crystalline,  silty,  in  part  sandy,  and 
containing  a little  white,  opaque  chert.  20  M.C.F. 
of  gas  reported  from  5970-5987. 

Sandstone,  white  to  colorless,  dolomitic,  very 
fine-  to  coarse-grained,  well-rounded. 

Dolomite,  yellowish-gray  and  pinkish-gray  to 
white,  very  finely-crystalline,  in  part  granular, 
silty  and  containing  a little  opaque  white  chert; 
siliceous  Oolites  from  5997-6003;  a little  brownish- 
gray,  very  finely-crystalline,  argillaceous  dolomite; 
some  white  to  clear,  fine-  to  coarse-grained  sand- 
stone and  quartzite  containing  some  dolomitic  cement. 

No  samples. 

1785  feet  of  salt  water  at  6015. 


Depth  in  feet 

5 961  - 5966 
5966  - 5979 


5979  - 5986 
5986  - 5990 

5990  - 6012 
6012  - 6015 


Total  depth 


6015 


DETAILED  DESCRIPTION  OF  STRATA 


10 


Thickness 
F eet 

2193 

5 


14 


4 


4 


4 


Description 


No  samples.. 

Limestone,  95%,  dense,  pinkish-  to  yellowish- 
gray  (5YR-Y8/1),  containing  a little  very-light- 
gray  to  white  (N8-N9)  translucent  chert;  limestone, 
5%,  very  fine,  argillaceous,  grayish-  to  dusky- 
brown  (5YR3-2/2),  grading  into  grayish-black 
(N2)  calcareous  shale. 

Limestone,  85%,  dense,  very-light-  to  yellowish- 
gray  (N8-5Y8/1),  containing  a little  very-light- 
gray  (N8)  translucent  chert,  and  a little  pinkish- 
to  light-brownish-gray  (5YR8-6/1)  opaque  chert; 
limestone,  10%,  finely-crystalline , very-light- 
gray  to  white  (N8-N9);  limestone, 5%  , very  fine, 
argillaceous,  brownish-gray  to  brownish-black 
(5YR4-2/I),  grading  into  grayish-black  (N2) 
calcareous  shale. 

Limestone,  60%,  dense  to  finely-crystalline, 
yellowish-to  pinkish-gray  (5Y-YR8/1),  containing 
a little  yellowish-gray  (5Y8/l)  chert;  limestone, 

10%,  finely-crystalline,  very-light-gray  (N8), 
containing  some  light -bluish-gray  (5B7/l)  chert; 
limestone,  30%,  very  fine,  argillaceous,  brownish - 
gray  to  brownish-black  (5YR4-2/1),  containing 
a little  light-bluish-gray  (5B7/l)  chert.  and  grading 
into  grayish-black  (N2)  calcareous  shale. 

Limestone,  80%,  dense,  light-olive-gray  to 
light-brownish-gray  (5Y-YR6/1)  and  yellowish- 
to  pinkish-gray  (5Y-YR8/1),  containing  a little 
light-bluish-  and  brownish-gray  (5B7/1  & 5Y6/l) 
chert;  limestone,  20%,  very  fine,  argillaceous, 
brownish-gray  to  brownish-black  (5YR4-2/1), 
containing  a little  light-bluish-gray  (5B7/l)  chert, 
and  grading  into  grayish-black  (N2)  calcareous  shale. 

Limestone,  95%,  dense,  brownish-gray  to  pinkish- 
white  (5YR4-9/1),  containing  some  light-brownish- 
gray  (5  YR6/ 1)  semi-translucent  to  opaque  chert; 
limestone,  5%,  shaly,  brownish-black  (5 YR2/l), 
grading  into  grayish-black  (N2)  calcareous  shale. 

Same  as  2220-2224,  but  light  colored  limestone 
contains  considerable  chert. 


Depth  in  feet 


0 - 2193 


2193  - 2198 


2198  - 2212 


2212  - 2216 


2216  - 2220 


2220  - 2224 


2224  - 2228 
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II 


Thickness 

Feet 

Description  Depth  in  feet 

5 

Same  as  2220-2224,  but  light  colored  limestone 

contains  more  chert.  2228  - 2233 

8 

Chert,  very  calcareous , opaque,  yellowish-gray 

(5Y8/1).  2233  - 2241 

4 

Same  as  2233-2241,  but  chert,  90%;  limestone, 

10%,  finely-crystalline,  yellowish-gray  (5 Y8/l).  2241  - 2245 

5 

Chert,  60%,  semi-translucent,  ver y-light-biuish 
to  ver y-light-gray  (5B8/1 -N8);  limestone,  40%, 
dense  to  shaly,  medium-  to  dark-brownish-gray 

(5YR5-3/1),  containing  considerable  chert.  2245  - 2250 

6 

Same  as  2245-2250,  but  chert,  70%;  limestone, 

30%.  2250  - 2256 

3 

Limestone,  80%,  dense,  pinkish-  to  brownish- 

gray  (5YR8-4/1),  containing  considerable  chert; 

shale,  20%,  calcareous,  in  part  cherty,  brownish- 

gray  (5 YR4/1),  almost  a shaly  limestone.  2256  - 2259 

2 

Same  as  2256-2259,  but  limestone,  70%;  shale, 

30%.  2259  - 2261 

3 

Limestone,  very  fine,  in  part  argillaceous,  medium- 
to  light-brownish-gray  (5 YR5-6/1),  containing 

some  chert.  2261  - 2264 

2 

Same  as  2261-2264  plus  20%>  chert,  translucent, 

very-light-bluish-  to  very-light-gray  (5B8/l  -N8)  . 2264  - 2266 

3 

Chert,  70%,  bluish-white  to  white  (5B9/1-N9); 
chert,  30%,  slightly  calcar eous , light-brownish- 

to  light-olive-gray  (5YR-Y6/1).  2266  - 2269 

3 

Chert,  60% , calcareous,  light-brownish-gray 
(5YR6/1);  chert,  40%,  white  to  bluish-white 

(N9-5B9/1).  2269  - 2272 

3 

Chert,  slightly  calcareous,  bluish-white  to  white 

(5B9/1-N9).  2272  - 2275 

59 

No  samples.  2275  - 2334 

16 

Chert,  slightly  calcareous,  translucent  around 

2275  - 2334 
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Thickness 
F eet 


Description 


Depth  in 


2 

3 


5 

6 


4 


edges,  yellowish-gray  to  bluish-white  (5Y8/1- 

5B9/1).  2334  - 

No  samples.  2350  - 

Sandstone,  90%,  medium-  to  coarse-grained, 
subangular  to  subrounded,  very-light-gray  (N8) 
to  colorless;  limestone,  10%,  very  fine,  light- 
brownish-  to  brownish-gray  (5YR6-4/1), 

containing  considerable  chert.  2352  - 


No  samples,  2355  - 

Sandstone,  70%,  medium-  to  very-coarse- 
grained,  subangular  to  subrounded,  very-light- 
gray  (N8)  to  colorless  , in  part  cemented  by  silica; 
chert?,  30%,  white  to  very-pale-orange  to  grayish- 
yellow  (N9-10YR8/2-5 Y8/4),  dull,  opaque,  hard- 
ness 6,  unaffected  by  HCI.  2360  - 

No  sample;  1660  cubic  feet  of  gas  at  2369.  2366  - 


2 


Same  as  2360-2366  but  sandstone,  80%|  chert?, 

20%.  2370  - 


219  No  samples;  salt  water  at  2380  and  2480. 


2372  - 


5 Limestone,  70%,  very  fine,  dolomitic  and 

argillaceous,  dark-brownish-  to  brownish-gray 
and  medium-yellowish-brown  (5YR3-4/1  and 
10YR5/2),  containing  some  very  finely-crystalline, 
white  (N9)  anhydrite;  shale,  30%,  dolomitic, 
dusky-grayish-red  (5 - 1 0R3/2).  259  1 - 

5 Limestone,  80%,  dense,  dolomitic,  somewhat 

argillaceous,  medium-brownish-  to  pinkish- 
gray  (5YR5-8/1);  limestone  20%,  very  fine, 
dolomitic,  very  argillaceous  (almost  a dolomitic 
shale),  medium-dark-  to  medium-gray  (N4-N5).  2596  - 

5 Limestone,  60%,  dense  to  very  finely-crystalline, 

somewhat  dolomitic,  slightly  argillaceous, 
grayish-orange-pink(5 YR7/2);  shale,  40%, 
dolomitic,  medium-dark-gray,  containing  a little 
encrusting  white  crystalline  anhydrite. 


feet 


2350 

2352 

2355 

2360 


2366 

2370 

2372 
259  1 


2596 

2601 


2601  - 2606 
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Thickness 
F eet 


5 


5 


5 


7 


3 


7 


7 


7 


5 


Description  Depth  in  feet 


Limestone,  finely-crystalline,  somewhat  dolomitic, 
pinkish-gray  to  grayish-orange-pink  (5  YR8/1-7/2), 

containing  a little  colorless  crystalline  anhydrite.  2606  - 2611 

Limestone,  70%,  finely-crystalline  to  dense, 
somewhat  dolomitic,  slightly  argillaceous,  brownish- 
gray  to  grayish-orange-pink  (5  YR4/1-7/2); 
limestone,  30%,  shaly,  dolomitic,  medium-gray 
to  medium-brownish-gray  (N5-5YR5/0.  5),  containing 
a little  vugular  anhydrite;  Sample  contains  a little 
clear  massive  anhydrite  and  a few  pieces  of  chert. 

Limestone,  finely-crystalline  to  dense,  somewhat 
dolomitic,  pale  to  very-light-brown  (5YR5-6/2); 

Sample  contains  a few  pieces  of  chert. 

Same  as  2616-2621,  but  limestone  contains  a little 
pinkish-white  (5YR9/1)  crystalline  anhydrite; 
no  chert. 

Shale,  90%,  dolomitic,  medium-gray  to  medium- 
brownish-gray  (N5-5YR5/1),  containing  a little 
anhydrite;  limestone,  10%,  finely-crystalline, 
somewhat  dolomitic,  very-light-brownish-gray 
to  very-light-brown  (5 YR7/1 -6/2),  containing  a 
little  anhydrite. 

Limestone,  shaly,  dolomitic,  dark-brownish- 
gray  to  brownish-black  (5YR3-2/1),  containing 
considerable  colorless  crystalline  anhydrite. 

Shale,  95%,  dolomitic,  greenish-  and  light-olive- 
gray  to  medium-dark-gray  (5GY6/1  and  5Y6/1-N4), 
containing  a little  white  crystalline  anhydrite; 
limestone,  5%,  very  fine,  dolomitic,  argillaceous, 
light-brownish-grav  (5YR6/1),  containing  considerable 
anhydrite.  2638  - 2645 

Same  as  2638-2645,  but  shale,  100%,  and 

containing  some  anhydrite,  2645  - 2652 

Limestone,  70%,  finely-crystalline,  somewhat 
dolomitic  and  slightly  argillaceous,  medium  - 
brownish-gray  (5 YR5/l);  shale,  30%,  dolomitic, 
medium-light-gray  and  blackish-red  (N6  & 5R2/2); 


2611  - 2616 


2616  - 2621 


2621  - 2628 


2628  - 2631 


2631  - 2638 
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Thickness 
F eet 


Description 


Depth  in  feet 


13 


6 

6 


10 


3 

5 


3 


4 


6 


6 


Sample  contains  very  little  anhydrite. 


2652  - 2657 


Limestone,  finely-crys talline,  granular, 
somewhat  dolomitic,  slightly  argillaceous, 
pinkish-  to  brownish-gray  (5YR8-4/1), 

containing  considerable  anhydrite.  2657  - 2670 


Same  as  2657-2670,  but  limestone  contains 

very  little  anhydrite.  2 670  - 2676 

Limestone,  80%,  finely-crystalline , somewhat 

dolomitic,  pinkish-  to  medium-brownish-gray 

(5YR8-5/1),  containing  very  little  anhydrite; 

limestone,  20%,  dense,  dolomitic  and  argillaceous, 

brownish-  to  dark-brownish-gray  (5 YR4-3/1).  2676  - 2682 

Limestone,  finely-crystalline,  somewhat  dolomitic, 
pinkish-  to  medium-brownish-gray  (5YR8-5/1), 

containing  very  little  anhydrite.  2682  - 2692 

Same  as  2682-2692,  plus  a little  medium-light- 

gray  (N6)  dolomitic  shale.  2692  - 2695 


Limestone,  80%,  dense,  dolomitic,  very-light- 
brown  (5YR6/2),  containing  a little  anhydrite; 
limestone,  20%,  very  fine,  dolomitic  and 
argillaceous,  brownish-  to  dark-brownish-gray 

(5YR4-3/1).  2695  - 2700 

Limestone,  dense,  dolomitic,  pale-yellowish- 

brown  ( 10YR6/2).  2700  - 2703 


Same  as  2700-2703,  but  limestone,  80%,  and 
containing  a little  very-light-gray  to  white  (N8- 
N9)  anhydrite;  shale,  20%,  dolomitic,  brownish- 

gray  to  brownish-black  (5  YR4-2/1).  2703  - 2707 

Limestone,  70%,  dense,  dolomitic,  slightly  argil- 
laceous, pale-yellowish-brown  to  light- olive - 
gray  ( 10 YR6/2-5  Y6/l),  containing  some  yellowish- 
gray  (5  Y8/l)  anhydrite;  limestone,  30%,  dense, 

dolomitic,  argillaceous,  light-gray  (N7).  2707  - 2713 

Limestone,  70%,  finely-crystalline,  dolomitic 
slightly  argillaceous,  medium-  to  light-brownish- 
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Thickness 

Feet 


Description 


Depth  in  feet 


5 


24 

6 

6 

5 


17 


12 


7 


7 


gray  (5YR5-6/1),  containing  some  anhydrite; 

shale,  30%,  dolomitic,  medium-light-gray  (N6).  2713  - 2719 

Shale,  45%,  dolomitic,  medium-  to  dark-greenish- 
gray  (5G5-4/1),  containing  a little  fine-  to  medium- 
grained, subrounded  to  rounded  quartz  sand;  shale, 

20%,  dolomitic,  medium-  to  medium-dark-gray 
(N5-N4);  limestone,  35%,  dense  to  finely- 
crystalline,  dolomitic,  slightly  argillaceous, 
light-brownish-gray  (5  YR6/l),  containing  some 

anhydrite.  2719  - 2724 


Shale,  slightly  dolomitic,  medium-greenish-  to 
medium- gray  (5G5/0.  5 -N5). 

Shale,  dolomitic,  in  large  part  silty,  greenish- 
to  medium-greenish-gray  (5G6-5/1). 

Same  as  2748  - 2754,  but  shale  is  also  medium- 
to  medium-dark-gray  (N5-N4). 

Limestone,  60%,  finely-crystalline,  dolomitic, 
slightly  argillaceous,  light-brownish-  to  brownish- 
gray  (5  YR6-4/ 1 ),  containing  some  anhydrite;  shale, 

40%,  dolomitic,  medium-greenish-  and  medium- 
gray  (5G5/1  and  N5). 

Shale,  80%,  dolomitic,  medium-dark-gray  to 
greenish-gray  (N4-5G6/1);  limestone,  20%,  shaly, 
dolomitic,  light-brownish-  to  brownish-gray 
(5YR6-4/1). 

Limestone,  60%,  dolomitic,  dense  and  argillaceous 
to  shaly,  very-pale -orange  to  pale-yellowish- 
brown  ( 1 0YR8-6/2),  containing  considerable 
anhydrite;  shale,  40%,  dolomitic,  medium-  to  medium - 
dark-gray  and  greenish-  to  medium-greenish-gray- 
(N5-N4  & 5G6-5/1).  2 782  - 2794 

Shale,  pinkish-gray  to  medium-dark-gray  (5 YR8/1  - 

N4),  containing  a great  deal  of  anhydrite.  2794  - 2801 

Limestone,  80%,  dense  and  argillaceous  to  shaly, 
dolomitic,  pale-yellowish-brown  to  very-pale  - 
orange  (10YR6-8/2),  containing  considerable 


2724  - 2748 
2748  - 2754 
2754  - 2760 

2760  - 2765 
2765  - 2782 
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Thickness 


F eet 

Description 

Depth  in 

anhydrite;  shale,  20%,  dolomitic,  medium-  to 
medium-dark-gray  (N5-N4). 

2801  - 

10 

Salt,  70%,  coarsely-crystalline,  white  to  colorless; 
1 imestone,  30%,  shaly,  dolomitic,  yellowish-  to 
light-olive -gray  (5Y8-6/1),  containing  considerable 
anhydrite. 

2808  - 

10 

Same  as  2808  = 2818,  but  Salt,  80%;  Limestone,  20%. 

2818  - 

10 

Same  as  2808=2818. 

2828  - 

9 

Salt,  medium-crystalline,  colorless. 

2838  - 

9 Shale,  60%,  very  dolomitic,  light-yellowish- 

gray  (5Y8/1);  shale,  40%,  somewhat  dolomitic, 

greenish-  to  light-greenish-gray  (5G6-8/1).  Z847  - 


7 Limestone,  50%,  dolomitic,  dense  and  argillaceous 

to  shaly,  brownish-black  to  brownish-gray 
(5YR2-4/1),  containing  a little  white  crystalline 
anhydrite;  shale,  30%,  very  dolomitic,  yellowish- 
to  pinkish-gray  (5 Y-YRS/l);  shale,  20%,  somewhat 
dolomitic,  greenish-to  dark-greenish-gray  (5G6-4/1)  2856  - 

7 Limestone,  80%,  dense,  in  part  argillaceous , 

medium-olive-gray  to  medium-brownish-gray 
(5Y-YR5/1),  containing  very  little  anhydrite; 
shale,  20%,  dolomitic,  medium-dark-gray  to 
brownish-black,  (N4-5YR2/1).  2863  - 

6 Same  as  2863-2870,  but  limestone,  70%;  shale, 

30%,  greenish-gray  (5G-GY6/1).  2870  - 

5 Limestone,  60%,  dolomitic,  dense,  slightly 

argillaceous,  brownish-  to  light-brownish-gray 
(5 YR4-6/1);  1 ime stone,  40%  , dolomitic,  very  fine, 
argillaceous,  grading  to  dolomitic  shale,  brownish- 
to  medium-dark-gray  (5 YR4/0.  5-N4).  2876  - 

4 Limestone,  60%,  dolomitic,  dense,  slightly 

argillaceous,  very-light-brown  to  light-brownish- 
gray  (5YR6/2-1);  shale,  40%,  dolomitic,  medium- 
gray  to  greenish-gray  (N5-5G6/l)„ 


feet 

2808 

2818 

2828 

2838 

2847 

2856 

2863 

2870 

2876 

2881 


2881  - 2885 
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Thickness 

Feet 


Description 


Depth  in  feet 


2 Same  as  2881-2885,  but  limestone,  70%; 

shale,  30%. 


2885  - 2887 


9 


4 


8 


5 


4 


4 


6 


8 


Limestone,  dense,  dolomitic,  slightly  argillaceous, 
light-brownish-  to  brownish-gray  (5YR6-4/1), 

containing  a little  anhydrite.  2887  - 2896 


Limestone,  dolomitic,  shaly  to  finely-crystalline 
and  argillaceous,  dark-gray  to  dark-brownish- 
gray  (N3-5YR3/1),  containing  very  little  white 

(N9)  to  colorless  crystalline  anhydrite.  2896  - 2900 


Limestone,  70%,  dense,  dolomitic,  light-brownish- 
gray  (5  YR6/1 -0.  5),  containing  some  anhydrite; 
shale,  30%,  slightly  dolomitic,  medium-dark- 

gray  to  grayish-black  (N4-N2).  2900  - 2908 

Limestone,  90%,  dense,  dolomitic  to  somewhat 
dolomitic,  somewhat  argillaceous , light-brownish- 
gray  (5YR6/0.5),  containing  considerable  anhydrite; 
shale,  10%,  slightly  dolomitic,  medium-light- 

to  medium-gray  (N6-N5).  2908  - 2913 

Limestone,  70%,  dense,  somewhat  dolomitic  and 
argillaceous,  brownish-gray  (5  YR4/0.  5),  containing 
a little  anhydrite;  shale,  30%,  slightly  to  somewhat 
dolomitic;  medium-dark-gray  (N4).  2913  - 2917 

Shale,  80%,  slightly  dolomitic,  medium-dark- 

to  dark-gray  (N4-N3);  limestone,  20%,  somewhat 

dolomitic,  dense  and  argillaceous  to  shaly,  brownish- 

gray  (5  YR4/1 ).  2917  - 2921 


Limestone,  70%,  dense,  somewhat  dolomitic  to 

dolomitic,  somewhat  argillaceous,  medium- 

brownish-  to  light-brownish-gray  (5YR5-6/1), 

containing  a little  anhydrite;  limestone,  20%>, 

shaly,  slightly  dolomitic,  medium-light-gray(N6); 

shale,  10%,  slightly  dolomitic,  dark-gray  (N3).  2921  - 2927 

Limestone,  70%,  dense,  somewhat  dolomitic, 
slightly  argillaceous,  pinkish-  to  very-light- 
brownish-gray  (5 YR8-7/1),  containing  considerable 
anhydrite;  shale,  20%,  very  dolomitic,  medium- 
light-gray  to  medium-gray  (N6-N5);  anhydrite, 
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Thickness 

Feet 


Description 


Depth  in  feet 


3 


4 


8 


7 


10%,  very  finely-crystalline,  white  (N9)  to 

colorless.  2927  - 2935 


Limestone,  slightly  dolomitic,  dense  to  very 

finely-crystalline,  pale-yellowish -brown  to  very- 

pale-orange  ( 10YR6-8/2),  containing  considerable 

anhydrite.  2935  - 2938 

Limestone,  90%,  very  finely-crystalline,  slightly 
dolomitic,  grayish-brown  to  grayish-orange- 
pink  (5 YR3-7/2),  containing  some  anhydrite; 
shale,  10%,  slightly  dolomitic,  greenish-gray 

(5G6/1).  2938  - 2942 

Limestone,  90%,  very  finely-crystalline,  dolomitic 
slightly  argillaceous , light-brownish-  to  brownish- 
gray  (5YR6-4/1),  containing  a little  anhydrite; 
shale,  10%,  slightly  dolomitic , platy,  greenish- 

and  light-olive -gray  (5GY6/1  and  5Y6/1).  2942  - 2950 

Same  as  2942-2950,  but  limestone,  100%.  2950  - 2957 


3 


5 


3 


4 


Limestone,  65%,  very  finely-crystalline , dolomitic, 
slightly  argillaceous,  pale -yellowish-  to  pale- 
brown  ( 10YR6/2-5 YR5/2),  containing  some 
encrusting  clear  crystalline  anhydrite;  limestone, 

30%,  very  finely-crystalline  and  argillaceous, 
grading  into  shaly,  medium-light-  to  medium- 
gray  (N6-N5)  dolomitic  limestone,  containing  a 
little  anhydrite;  shale,  5%,  slightly  dolomitic, 
yellowish-gray  (5Y7/2),  containing  considerable 

anhydrite.  2957  - 2960 

Same  as  2957-2960,  but  brown  limestone,  75%; 

gray  limestone,  20%,  and  not  shaly;  shale,  5%.  2960  - 2965 


Same  as  2957-2960,  but  brown  limestone,  75%; 

gray  limestone,  5%;  anhydrite,  20%,  very  finely- 

to  finely-crystalline,  very-light-gray  to  yellowish- 

gray  (N8-5Y8/1).  2965  - 2968 

Limestone,  70%,  very  finely-crystalline  to  dense, 
dolomitic,  slightly  argillaceous , pale-brown  to 
pale  -yellowish -br  own(  5 YR5/2  - 10  YR6/2) , containing 
a great  deal  of  anhydrite;  limestone,  30%,  very  finely- 
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Thickness 

Feet 

Description  Depth  in  feet 

10 

crystalline  to  dense,  dolomitic,  argillaceous, 
medium-light-gray  to  medium-bluish-gray  (N6- 

5B5/1),  containing  considerable  anhydrite.  2968  - 2972 

Same  as  2968-2972,  but  brown  limestone,  60%; 

gray  limestone,  40%.  2972  - 2982 

8 

Anhydrite,  60%,  very  finely-crystalline,  very- 
pale-orange  (10YR8/2);  limestone,  20%,  dense  and 
argillaceous  to  shaly,  dolomitic,  medium-bluish- 
to  medium-gray  ( 5B5/1 -N5);  limestone,  20%,  dense 
to  very  finely-crystalline,  dolomitic,  slightly 
argillaceous,  pale-yellowish-  to  pale-brown 
( 10YR6/2-5 YR5/2);  both  limestones  contain  con- 
siderable anhydrite.  2982  - 2990 

10 

Limestone,  90%,  dense  to  very  finely-crystalline, 

dolomitic,  argillaceous  to  slightly  argillaceous , 

brownish-gray  and  pale-brown  to  pale-yellowish- 

brown  (5YR4/1  & 5 YR5/2-10YR6/2),  argillaceous- 

ness  increasing  with  darkening  color,  containing 

some  anhydrite;  limestone,  10%,  dense,  dolomitic, 

somewhat  argillaceous , medium-gray  (N5).  2990  - 3000 

4 

Same  as  2990-3000,  but  brownish  limestone,  70%, 

containing  a little  anhydrite,  and  in  part  much  more 

dolomitic;  gray  limestone,  30%.  3000  - 3004 

3 

Limestone,  80%,  dense  to  very  finely-crystalline, 

dolomitic,  slightly  argillaceous  (Light  colored) 

to  argillaceous  (dark  colored),  brownish-  to  light- 

brownish-gray  and  medium-light-  to  dark-gray 

(5YR4-6/1  & N6-N3);  dolomite  and  dolomitic 

limestone,  20%,  dense,  slightly  argillaceous , pale- 

brown  (5YR5/2);  sample  contains  a little  anhydrite.  3004  - 3007 

7 

Anhydrite,  60%,  very  finely-  to  finely-crystalline, 
in  part  argillaceous,  in  large  part  somewhat  dolomitic 
to  dolomitic,  yellowish-  to  pinkish-gray  (5Y-YR8/1); 
limestone,  40%,  dolomitic,  (5YR4-6/1  & N6-N3), 

same  as  3004-3007.  3007  - 3014 

4 

Limestone,  very  finely-crystalline  to  dense,  dolomitic, 
slightly  argillaceous,  grayish-  to  pale-brown  and 
light-brown  (5YR3-5/2  & 5YR6/4),  containing  consider- 
able anhydrite.  3014  _ 301g 
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Thickness 

Feet 


4 

5 


5 


3 

2 


8 


3 


4 


3 


2 


Description. 


Same  as  30 14-30 1 8 , but  limestone  is  pale-  to 
dusky-brown  (5YR5-2/2). 

Dolomitic  limestone  and  dolomite,  very  finely- 
crystalline,  slightly  argillaceous , pale-brown, 
light-brownish-gray,  and  medium-light-gray 
(5YR5/2,  5YR6/1,  & N6),  containing  a little  anhydrite 

Limestone,  very  fineiy-crystalline  to  dense,  dolo- 
mitic, argillaceous  to  slightly  argillaceous  , medium- 
light-  to  medium-gray  and  pale -yellowish-brown 
(N6-N5  & 10YR6/2),  containing  a little  anhydrite. 

Same  as  3027-3032,  but  containing  some  anhydrite. 

Anhydritic  dolomite,  60%,  very  fineiy-crystalline, 
very-light-gray  to  pinkish-gray  (N8-5YR8/1);  lime- 
stone, 30%,  very  fineiy-crystalline  to  dense,  dolo- 
mitic, light-  to  dark-brownish-gray  (5YR6-3/1), 
slightly  argillaceous  to  argillaceous;  shale,  10%, 
dolomitic,  pale-yellowish-brown  and  light-  to 
medium-gray  (10YR6/2  & N7-N5). 

Same  as  3035-3037,  but  anhydritic  dolomite, 

70%,  limestone,  20%;  shale,  10%;  sample  contains 
a few  pieces  of  salt  (contamination?). 

Same  as  3035-3045,  but  anhydritic  dolomite,  80%; 
limestone,  10%;  shale,  10%;  no  salt. 

Limestone,  75%,  very  fineiy-crystalline,  dolomitic, 
very-light-gray  to  very-pale-orange  to  white  (N8- 
10YR8/2-N9),  containing  a great  deal  of  anhydrite; 
limestone,  20%,  very  fineiy-crystalline  to  dense, 
dolomitic,  slightly  argillaceous  to  argillaceous,  light- 
gray  and  grayish-brown  (N7  & 5YR3/2);  shale,  5%, 
dolomitic,  greenish-gray  (5G6/1). 

Limestone,  very  fineiy-crystalline,  dolomitic,  white 
to  medium-light-gray  (N9-N6),  containing  a great 
deal  of  anhydrite. 

Limestone,  80%,  very  fineiy-crystalline,  dolomitic, 
light-brownish-gray  and  very-light-  to  medium- 


Depth  in  feet 
3018  - 3022 

3022  - 3027 

3027  - 3032 
3032  - 3035 

3035  - 3037 

3037  - 3045 
3045  - 3048 

3048  - 3052 
3 052  - 3055 
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Thickness 

Feet  Description 


light-gray  (5YR6/1  & N8-N6),  containing  some 
anhydrite;  limestone,  20%,  very  fine,  in  part 
crystalline,  in  part  shaly,  dolomitic,  medium- 
dark-gray  (N4),  grading  to  dark-gray  and  grayish- 
black  (N3  h N2)  shale. 

3 Dolomite,  70%,  very  finely-crystalline,  argillaceous, 

light-brownish-gray  and  pale-  to  grayish-brown 
(5YR6/1  & 5YR5-3/2),  containing  a little  anhydrite; 
limestone,  30%,  very  fine,  in  part  crystalline, 
dolomitic,  in  part  argillaceous , medium-  to  medium- 
dark-gray  (N5-N4);  sample  contains  a few  dolomite 
rhombs . 

3 Same  as  3057-3060,  plus  a little  variegated  shale 
(caving?),  grayish-blue -green  (5BG5/2),  greenish- 
gray  (5G6/1),  and  dark-gray  ( N 3 ) . 

7 Dolomite,  90%,  very  finely-  to  finely-crystalline, 

pale-brown  to  grayish-brown  (5YR5-3/2),  darker  dolo 
mite  is  argillaceous;  shale,  10%,  cavings?,  varie- 
gated, dark-gray,  grayish-black,  greenish-gray 
(N3,  N2,  5G6  1);  sample  contains  a very  little  very- 
light-gray  (N8)  anhydrite  which  may  be  contamination. 

5 Dolomite,  very  finely-  to  finely-crystalline,  pale- 

brown  (5YR5/2). 

7 Dolomite,  very  finely-  to  finely-crystalline,  pale  - 

brown  to  brownish-gray  (5YR3/2-5 YR4/1),  in  part 
mottled  with  argillaceous  dark-gray  (N3)  dolomite. 

7 Dolomite,  very  finely-  to  finely-crystalline,  light- 

brownish-  to  pinkish-gray  (5YR6-8/1). 

10  Dolomite,  90%,  finely-crystalline,  light-  to  pale- 

brown  (5YR6/4-5YR5/2);  dolomite,  10%,  finely- 
crystalline,  slightly  argillaceous  to  argillaceous  , 
grayish-  to  dusky-brown  (5YR3-2/2). 

5 Same  as  3089-3099,  but  light  dolomite,  80%; 

dark  argillaceous  dolomite,  20%. 

2 No  samples. 

4 Dolomite,  very  finely  to  finely-crystalline,  pale- 


Depth  in  feet 
3055  - 3057 

3057  - 3060 
3060  - 3063 

3063  - 3070 
3070  - 3075 

3075  - 3082 
3082  - 3089 

3089  - 3099 
3099  - 3104 


3104  - 3106 
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Thickness 
F eet 


4 


3 


6 


17 


3 


4 


4 


5 


2 


5 


3 


Description 


to  light-brown  (5  YR5/2-5  YR6/4);  minor  dolomitic 
limestone;  30M.  C.  F.  of  GAS  from  3106-3  1 10. 

Dolomite,  60%,  dolomitic  limestone,  30%,  very 
finely-  to  finely-cr ystalline , light-brown  to  grayish- 
brown  (5YR6/4-5YR3/2);  dolomite,  10%,  very  finely- 
to  finely-cr  ystalline,  argillaceous,  dusky-brown 
to  brownish-black  (5YR2/2-1). 

Limestone,  very  finely-  to  finely-crystalline, 
dolomitic,  pale-brown  and  light-brownish-  to 
brownish-gray  (5YR5/2  & 5YR6-4/1). 

Dolomite  and  little  dolomitic  limestone,  finely- 
to  medium-crystalline,  pinkish-  to  light-  brownish- 
gray  (5YR8-6/1);  BLACK  WATER  at  3117. 

Dolomite,  finely-  to  medium -crystalline , pinkish- 
to  light-brownish-gray  and  white  (5YR8-t/l  & 

N9). 

Dolomite,  80%,  same  as  3123-3140;  shale,  20%, 
dolomitic,  dark-brownish-gray  to  brownish-black 
(5YR3-2/1). 

Shale,  60%,  dolomitic,  dark-brownish-  to  dark- 
gray  (5  YR3/1-N3);  dolomite,  40%,  finely-  to  medium- 
crystalline,  yellowish-gray  (5Y7/2). 

Same  as  3143-3147,  but  shale,  95%,  very  dolomitic 
and  slightly  silty;  dolomite,  5%. 

Shale,  70%,  dolomitic,  slightly  silty,  dark-  to 
medium-dark-gray  (N3-N4),  in  part  a shaly  silty 
dolomite;  dolomite,  30%,  very  finely-crystalline, 
argillaceous,  light-  to  ver y-l.ight-gray  (N7-N8), 
in  part  friable  and  sugary. 

Dolomite,  very  finely-crystalline  to  dense,  argillace- 
ous, very-light-  to  medium-light-gray  and  very-light- 
brownish-gray  (N8-N6  k 5YR7/1). 

Dolomite , very  finely-  to  finely-crystalline,  argillace' 
ous,  white  to  medium-light-gray  (N9 -N6),  containing 
a little  pyrite. 

Dolomite,  70%,  and  dolomitic  limestone,  30%,  very 
finely-crystalline  to  dense,  argillaceous,  very- 


Depth  in  feet 
3106  - 3110 

3110  - 3114 
3114  - 3117 
3117  - 3123 

3123  - 3140 
3140  - 3143 

3143  - 3147 
3147  - 3151 

3151  - 3156 
3156  - 3158 
3158  - 3163 
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Depth  in  feet 


4 


4 


5 


5 


3 


5 


4 


4 


4 


light-  to  medium-light-gray  (N8-N6). 

Same  as  3163-3166,  but  dolomite,  60%;  dolomitic 
limestone,  40%. 

Same  as  3163-3166,  but  dolomite,  90%;  dolomitic 
limestone,  10%. 


3163  - 3166 
3166  - 3170 
3170  - 3174 


Dolomite,  25%,  and  dolomitic  limestone,  20%, 
finely-crystalline , in  part  granular,  argillaceous, 
very-light-gray  (N8);  dolomite,  40%,  finely- 
crystalline  to  dense,  argillaceous,  in  part  shaly, 
medium-light-  to  light-gray  (N6-N7);  shale,  5%, 

dolomitic,  medium-light-  to  medium-gray  (N6-N5).  3174  - 3179 

Same  as  3174-3179,  but  very-light-gray  dolomite 
and  dolomitic  limestone,  20%;  medium-light- 

gray  dolomite,  80%.  3179  - 3184 


Same  as  3174-3179,  but  very-light-gray  dolomite, 

55%,  dolomitic  limestone,  15%;  medium-light- 

gray  dolomite,  30%.  3184  - 3187 

Shale,  80%,  dolomitic,  in  part  silty,  medium- 

dark-  to  medium-gray  and  light-olive-  to  olive- 

gray  (N4-N5  k 5Y6-4/1);  dolomite,  10%,  finely- 

crystalline,  argillaceous,  light-  to  very-light- 

gray  (N7-N8);  dolomite,  10%,  finely-crystalline, 

argillaceous,  silty,  mottled  light-gray  and  medium- 

dark-  to  dark-gray  (N7  k N4-N3),  containing  stringers 

of  dark-gray  (N3)  shale.  3187  - 3192 


Siltstone,  90%,  with  dolomite  and  calcitic  dolomite 
cement,  medium-light-  to  m~dium-dark-gray 
(N6-N4);  siltstone,  10%,  moderate-grayish-  to 
pale-red  (5R5-6/2);  both  siltstones  are  argillaceous 
and  friable  and  contain  a little  very  fine-grained 

sand.  3192  _ 3196 

Siltstone,  90%,  medium-gray,  same  as  3192- 

3196;  shale,  10%,  medium-light-gray  (N6).  3196  - 3200 

Same  as  3196-3200,  but  siltstone  is  pale-yellowish- 

brown  to  medium-gray  ( 10YR6/2-N5).  3200  - 3204 
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Description 


4 Same  as  3 196-3200,  but  siltstone  is  pale -yellowish  - 

brown  to  medium-gray  ( 10YR6/2-N5),  30%;  shale, 
70%. 

3 Same  as  3196-3200,  but  siltstone  is  pale-yellowish- 
brown  to  medium-gray  ( 10 YR6/2-N5),  70%;  shale, 
30%. 

4 Same  as  last  three  samples,  but  siltstone,  90%; 
shale,  10%. 

* 

5 Shale,  90%,  silty  and  dolomitic,  in  part  sandy, 
pale -yellowish-brown  to  pale-brown  and  medium- 
gray  ( 10 YR6/2-5YR5/2  & N5);  shale,  10%,  in 
part  silty,  dark-  to  medium-gray  (N3-N5). 

6 Shale,  silty  and  dolomitic,  90%,  same  as  3215- 
3220;  siltstone,  10%,  dolomitic,  argillaceous, 
in  part  sandy,  pale-yellowish-brown  to  pale- 
brown  ( 10  YR6/2-5  YR5/2). 

7 Same  as  3220-3226,  but  shale,  70%;  siltstone, 

30%. 

7 Same  as  3220-3226. 

5 Limestone,  70%,  dolomitic,  very  fine,  clastic, 

composed  of  rounded  grains,  silty  and  in  part 
argillaceous,  pale-yellowish-brown  (10YR6/2); 
shale,  30%,  very  slightly  dolomitic,  in  part  silty, 
medium-dark-gray  (N4). 

3 Same  as  3240-3245,  but  shale,  90%>;  limestone, 

10%. 

8 Limestone,  70 %,  finely-crystalline,  dolomitic, 
somewhat  argillaceous  to  argillaceous , silty, 
pale -yellowish -brown  to  grayish-orange  (10YR6- 
7/2);  shale,  30%,  slightly  dolomitic,  in  part  silty, 
medium-gray  (N5). 

5 Dolomitic  limestone  and  dolomite,  60%,  finely- 

crystalline,  silty,  grayish-orange  ( 10 YR7/2), 
containing  a little  very  fine-  to  fine-grained  quartz 
sand;  shale,  40%,  slightly  dolomitic,  silty,  medium- 


Depth  in  feet 

3204  - 3208 

3208  - 3211 
3211  - 3215 

3215  - 3220 

3220  - 3226 

3226  - 3233 
3233  - 3240 

3 240  - 3245 
3245  - 3248 

3248  - 3256 
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Depth  in 


9 


4 


8 


6 


3 


4 


6 


4 


2 


gray  (N5). 

Same  as  3256-3261,  but  dolomitic  limestone  and 
dolomite,  90%,  and  very-pale-  to  grayish-orange 
(10YR8-7/2);  shale,  10%. 

Shale,  60%,  greenish-  and  medium -light-gray 
(5G-GY6/1  & N6);  dolomitic  li  me  stone  and  dolomite, 

40%,  same  as  3256-3261. 

Dolomite,  60%,  finely-crystalline,  in  part  silty 
and  sandy,  very-pale -orange  to  very-light-gray 
( 10YR8/2-N8),  containing  a few  glauconite  grains; 
shale,  40%,  light-grayish-blue-green,  medium- 
light-gray,  and  greenish-gray  (5BG6/2,  N6, 

5G6/1). 

Sandstone,  70%,  very  fine-grained,  argillaceous, 
silty,  and  very  slightly  dolomitic,  medium-light- 
gray  to  light-brownish-gray  (N6-5YR6/1),  containing 
some  glauconite;  shale,  30%,  moderate-grayish- 
green  and  medium-light-gray  (5G6/2  & N6).  3282  - 

Dolomite  and  dolomitic  limestone,  70%,  finely- 
crystalline,  silty  and  in  part  sandy,  grayish-orange 
to  very-pale-orange  (10YR7-8/2),  containing  very 
little  glauconite;  shale,  30%,  greenish-gray  (5G6/1).  3288  - 

Siltstone,  50%,  slightly  calcar eous , light-gr eenish- 
to  very-light-gray  and  white  (5G8/1-N8  & N9); 
shale,  25%,  and  argillaceous  siltstone,  25%,  slightly 
calcareous,  pale -grayish-red  ( 10R^  ).  3291  - 

Siltstone,  90%,  slightly  calcareous,  argillaceous 

and  in  small  part  sandy,  dus'cy-to  moderate-red 

and  pale-reddish-brown  (5R3-5/2  & 10R5/4); 

siltstone,  10%,  light-greenish-  and  medium-light- 

gray  (5G8/ 1 & N&).  3295  - 

Shale,  60%,  in  part  silty,  grayish-red  to  pale- 
red-purple  (5R4/4  & 10R4/2  - 5RP6/2);  sandstone, 

30%,  very  fine-grained,  very-light-gray  to  greenish- 
gray  (N8-5GY6/1);  shale,  10%,  greenish-gray  (5G- 
GY6/1);  Sample  is  in  part  calcareous. 

Sandstone,  very-fine-grained,  quartzose,  in  part 


3256  - 


3261  - 


3270  - 


3274  - 


feet 


3261 


3270 


3274 


3282 


3288 


3291 


3295 


3301 


3301  - 3305 
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Depth  in  feet 


3 


1 


3 


1 


5 


4 


1 


2 


3 


3 


calcareous,  in  part  cemented  with  silica,  pinkish- 
to  very-light-gray  (5 YR8/1-N8).  3305  - 3307 

Same  as  3305-3307,  but  sandstone,  60%;  shale, 

40%,  grayish-red  to  grayish-red-purple  (5R4/2- 

5RP4/2).  3 307  - 3310 

Sandstone,  90%,  very  fine-grained,  quartzose, 
in  part  somewhat  calcareous,  very-light-gray  (N8) 
to  colorless;  shale,  10%,  calcareous,  hard,  medium- 
light-gray  (N6).  3310  - 3311 

Shale,  60% , in  part  silty,  dusky-  to  pale-red  and 
pale -red-purple  (5R3-6/2  k 5RP6/2);  sandstone, 

40%,  same  as  3310-3311,  but  non-calcareous.  3311  - 3314 


Same  as  3311-3314,  but  sandstone,  70%;  shale, 

30%.  3 314  - 3315 

Sandstone,  fine-grained,  colorless,  subrounded 
to  subangular,  broken  into  individual  grains  by 

bit.  3 315  - 3320 

Sandstone,  very  fine-grained,  very-pale-orange 
(10YR8/2)  to  colorless,  broken  into  individual 

grains  by  bit.  3320  - 3324 


Same  as  3320-3324,  but  sandstone,  70%;  shale, 

30%,  in  part  silty,  dusky-  to  grayish-red 

(5R3-4/2).  3324  - 3325 

Sandstone,  70%,  very  fine-  to  fine-grained, 

grayish-yellow-green  to  moderate-greenish-yellow 

and  grayish-pink  (5GY7/2-10Y7/4  k 5R8/2), 

containing  a little  weathered  feldspar;  shale,  30%, 

in  part  silty,  grayish-  to  dusky-red  and  very-light- 

to  light-olive-gray  (5R4-3/2  k 5Y7-6/1),  olive-gray 

shale  is  somewhat  calcareous.  3325  - 3327 


Same  as  3325-3327,  but  sandstone,  90%>;  shale, 

10%,  grayish-red  (5R4/2).  3 327  - 3330 

Same  as  3325-3327,  but  sandstone,  90%>;  shale, 

10%,  medium-light-gray  to  greenish-gray  (N6- 

5G6/1).  3330  - 3333 
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2 


1 


3 
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3 


3 
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Same  as  3325-3327,  but  sandstone,  50%;  shale, 

50%,  dusky-  to  grayish-red  and  dark-greenish- 
to  greenish-gray  (5R3-4/2  h 5GY4-6/1). 

Siltstone,  90%,  argillaceous,  medium-gray  (N5), 
containing  a little  muscovite;  shale,  10%,  in  part 
silty,  medium-gray  (N5). 

Siltstone,  argillaceous,  50%,  and  shale,  20%, 
greenish-  to  medium-gray  (5GY6/1-N5);  sandstone, 
30%,  quartzose,  fine-  to  medium-grained, 
in  part  somewhat  calcareous,  very-light-gray  (N8). 

Sandstone,  very  fine-  to  fine-grained,  in  part  some- 
what calcareous,  very-light-gray  to  colorless, 
broken  into  individual  grains  by  bit. 

Same  as  3344-  3346,  but  very  coarse-grained 
silt  to  very  fine-grained  sand;  100  M.  C,  F.  of 
GAS  at  3347. 

Same  as  3344-3346,  but  sandstone,  70%;  shale, 

30%,  slightly  calcareous,  pale -yellowish-brown 
and  greenish-gray  ( 10 YR6/2  & 5G6/1). 

Sandstone,  95%,  very  fine-  to  fine-grained,  in 
part  argillaceous,  greenish-gray  to  yellowish- 
white  (5G Y-G6/1 -5 Y9/ 1);  shale,  5%,  greenish-gray 
(5G6/1). 

Sandstone,  90%,  very  fine-  to  fine-grained, 
very-pale-orange  (10YR8/2)  to  colorless,  broken 
into  individual  grains  by  bit;  shale,  10%,  greenish- 
to  medium-light-gray  (5G6/1-N6). 

Sandstone,  80%,  very  fine-  to  fine-grained,  very- 
light-gray,  light-greenish-gray,  and  pale-red  (N8> 
5G-GY6/1,  10R6/2);  shale,  10%,  grayish-  to  dusky- 
red  (5R4-3/2);  shale,  10%,  slightly  calcareous, 
pale-yellowish-  to  pale-brown  and  medium-light- 
gray  ( 10 YR6/2-5YR5/2  & N6). 

Sandstone,  70%  very  fine-  to  fine-grained, 
grayish-orange-pink  to  pale-orange  and  pale-red 
(5-10YR7/2  &c  10R6/2);  shale,  20%,  silty  and  sandy. 


Depth  in  feet 


3333  - 3335 


3 335  - 3339 


3339  - 3344 


3344  - 3346 


3346  - 3347 


3347  - 3350 


3 350  - 3356 


3356  - 3359 


3359  - 3362 
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3 
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Description 


grayish-  to  pale-red-purple  (5RP4-6/2);  shale, 
10%,  somewhat  calcareous,  pale-yellowish-brown 
(10YR6/2),  possessing  hackly  fracture. 

Sandstone,  90%,  very  fine  tQ  fine-grained,  light- 
greenish-  to  greenish-gray  and  pale-  to  grayish- 
red  (5G8-6/1  & 5R6-4/2);  shale,  10%,  medium- 
dark-red  (5R4/4). 

Sandstone,  95%,  very  fine-grained,  in  part  some- 
what calcareous,  light-greenish-gray  to  white 
(5G-GY8/1-N9);  shale,  5%,  grayish-  to  dusky-red 
(5R4-3/2). 

Shale,  90%,  medium-dark-  to  medium-gray  (N4- 
N5);  sandstone,  10%,  very  fine-  to  fine-grained, 
in  part  calcareous,  medium-light-gray  to  white 

(N6-N9). 

Sandstone,  80%,  very  fine-grained,  in  part  cal- 
careous, white  to  very-light-greenish-gray  (N9- 
5G9/1);  shale,  20%,  medium-light-  to  light-gray 
and  greenish-gray  (N6-N7  & 5G6/l). 

Sandstone,  70%,  very  fine-grained,  in  part  some- 
what calcareous,  very-light-gray  to  white  (N8- 
N9);  shale,  30%,  in  part  silty,  medium-dark- 
to  medium-light-gray  (N4-N6). 

Shale,  90%,  same  as  3391-3394;  sandstone,  10%, 
very  fine-grained,  argillaceous,  medium-light  - 
to  light-gray  (N6-N7). 

Sandstone,  70%,  very  fine-grained,  in  part 
argillaceous,  very-light-olive-  to  light-olive- 
gray  and  medium-gray  (5Y7-6/1  & N5),  grading 
into  argillaceous  siltstone;  shale,  30%,  medium- 
gray  (N5). 

Sandstone,  70%,  very  fine-grained,  quartzose, 
y ellowish-  to  very-light-gray  (5Y8/1-N8);  shale, 
30%,  medium-gray  (N5). 


Depth  in  feet 


3362  - 3364 


3 364  - 3368 


3368  - 3371 


3371  - 3376 


3376  - 3391 


3391  - 3394 


3394  - 3400 


3400  - 3406 


3406  - 3410 
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Thickness 
F eet 

22 

8 

8 

5 

104 

28 

7 

69 

83 

49 

127 

54 

76 


Description 


Shale,  80%,  medium-  to  medium-dark-gray 
(N5-N4);  sandstone,  20%,  very  fine-grained, 
quartzose,  light-  to  very-light-gray  (N7-N8). 

Sandstone,  80%,  very  fine-  to  fine-grained, 
somewhat  calcareous,  partially  cemented  by 
silica,  light-  to  very-light-gray  (N7-N8);  shale, 

20%  , medium-dark-  to  dark-gray,  (N4-N3), 
in  part  silty  and  sandy. 

Sandstone,  quartzose,  very  fine-  to  fine-grained, 
in  part  calcareous,  very-light-gray  (N8); 

100  M.  G.  F.  of  GAS  at  3447. 

Shale,  greenish-gray  and  light-brown  to  pale- 
red  (5G6/1  & 5 YR6/4  - 10YR6/2), 

Shale,  moderate-  to  pale-red  (5R5/4-5R6/2). 

Shale,  moderate-red  (5R5/4),  with  considerable 
interbedded  pale-red  (5R6/2)  argillaceous  siltstone. 

Shale,  in  part  silty,  moderate-red  (5R5/4),  with 
a little  interbedded  light-greenish-gray  to  pale- 
purple  (5G8/1-5P6/2)  argillaceous  siltstone. 

Shale,  in  part  silty,  moderate-red  (5R5/4-5R4/6). 

Shale,  in  part  silty,  somewhat  calcareous  to 
calcareous,  moderate-red  (5R5/4-5R4/6). 

Shale,  in  part  silty,  calcareous,  moderate-  to 
moderate-dusky-red  (5R5/4,  5R4/6  to  5R4/4), 
with  a little  interbedded  greenish-  to  medium - 
light-gray  (5G6/1-N6)  calcareous  shale. 

Shale,  in  part  silty,  calcareous,  moderate-red 
to  moderate-dusky-red  (5R5/4-5R4/4). 

Shale,  in  part  silty,  in  part  slightly  sandy,  some- 
what calcareous,  moderate-red  (5R5/4-3), 
with  some  interbedded  moderate-red  (5R5/4) 
somewhat  calcareous  siltstone,  in  part 
argillaceous  and  sandy. 

Siltstone,  argillaceous,  somewhat  calcareous. 


Depth  in  feet 
3410  - 3432 

3 432  - 3440 

3440  - 3448 

3448  - 3453 
3453  - 3557 

3557  - 3585 

3585  - 3592 

3592  - 3661 

3661  - 3744 

3744  - 3793 

3793  - 3920 


3920  - 3974 
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Thickness 

Feet 


Description 


Depth  in 


42 

90 


60 


16 


17 


51 


8 


moderate-red  (5R5/3-4),  with  some  interbedded 
moderate-red  to  moderate-dusky-red  (5R5-4/4) 
somewhat  calcareous  shale.  3974  - 

Shale,  silty,  somewhat  calcareous,  moderate-red 
(5R5/3-4).  4050  - 

Siltstone,  argillaceous,  somewhat  to  slightly 
calcareous,  moderate-red  to  pale-grayish-red 
(5R5/3-2),  with  some  interbedded  moderate- 
red  (5R5/4-3  & 5R4/6)  shale,  in  part  slightly  cal- 
careous. 4092  - 


Shale,  slightly  calcareous,  moderate-red  to  pale- 
grayish-red  (5R5/4-2),  with  some  interbedded 
moderate-red  to  pale-grayish-red  (5R5/4-2) 

somewhat  calcareous,  argillaceous  siltstone.  4182  - 

Siltstone,  argillaceous,  somewhat  calcareous, 
pale-grayish-  to  grayish-red  (5R5-4/2),  with 
considerable  interbedded  moderate-red  and  light- 
grayish-blue-green  (5R5/4  & 5BG6/2)  shale, 
blue-green  shale  is  in  part  silty  and  slightly 

calcareous.  4 242  - 


Siltstone,  in  part  argillaceous,  somewhat  cal- 
careous, greenish-gray  and  grayish-  red-purple 
(5G-GY6/1  k 5RP4/2),  with  considerable  inter- 
bedded greenish-gray  and  moderate-red  to 
moderate-dusky-red  (5G6/1  & 5R5-4/4)  shale, 
silty  and  in  part  slightly  calcareous.  4258  - 

Shale,  in  part  silty,  slightly  calcareous,  dusky- 
to  moderate-red  and  greenish-gray  (5R3-5/4  & 

5G6/1),  with  a little  interbedded  greenish- 

to  light-gray  (5G-G Y6/l -N7)  somewhat  calcareous 

to  Calcareous  siltstone.  4275  - 

Shale,  medium-bluish-  to  medium-dark-greenish- 
gray  (5B-G5/1),  slightly  calcareous,  and  moderate- 
dusky-  to  moderate-red  (5R4-5/4),  in  part  silty, 
with  some  interbedded  light-brownish-  to  medium- 
light-gray  (5 YR6/1-N6),  finely  -crystalline  limestone, 
argillaceous  and  very  silty,  containing  some  shell 
fragments. 


feet 

4050 

4092 

4182 

4242 

4258 

4275 

4326 


4326  - 4334 
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Thickness 
F eet 


Description 


Depth  in  feet 


30 


96 


36 


135 


37 


26 


32 


Shale,  in  part  silty,  slightly  calcareous,  grayish- 

to  moderate-red  and  greenish-  to  medium-light- 

gray  (5R4/2-5R5/4  & 5G6/1-N6),  with  very  little 

interbedded  light-brownish-gray  to  medium-light- 

gray  (5YR6/1-N6)  very  calcareous  and  argillaceous 

siltstone.  4334  - 4364 

Shale,  slightly  calcareous,  greenish-  to  medium- 

light-  gray  (5G-GY6/1 -N6)  , with  some  interbedded 

dusky-  to  moderate-red  (5R3-5/4)  slightly  calcareous 

shale,  and  a very  little  interbedded  medium-light- 

to  light-gray  and  greenish-gray  (N6-N7  & 5GY6/1) 

calcareous  siltstone.  4364  - 4460 


Shale,  slightly  calcareous,  medium-dark  to  dark- 

greenish-gray  (N4-5GY4/1),  with  some  interbedded 

medium-light-  to  medium-gray  (Nb-N5),  argillaceous, 

very  calcareous  siltstone  grading  into  very  silty 

limestone,  containing  an  occasional  shell  fragment, 

including  a tabulate  coral.  4460  - 4496 

Shale,  somewhat  calcareous,  medium-  to  medium- 
dark-gray  (N5-N4),  with  a little  interbedded  medium- 
light-  to  light-gray  (N6-N7)  very  calcareous,  argillaceous 
siltstone,  grading  into  argillaceous  finely-cr ystalline 
to  dense  limestone,  containing  abundant  shell 

fragments.  4496  - 4631 

Shale,  slightly  calcar  eous , medium-dark-  to 
medium-gray  (N4-N5),  with  considerable  interbedded 
medium-gray  (N5)  argillaceous  and  calcareous 

siltstone,  containing  some  shell  fragments.  4631  - 4668 

Shale,  slightly  calcareous,  medium-dark-  to 
medium-gray  and  greenish-gray  (N4-N5  & 5G6/1), 
with  a little  interbedded  greenish-  to  medium- 
light-gray  (5G6/0.5-N6)  very  calcareous  and 
argillaceous  siltstone,  containing  abundant  shell 

fragments.  4668  - 4694 

Shale,  slightly  calcareous,  medium-  to  medium- 
dark-gray  and  greenish-gray  (N5-N4  8*  5G-GY6/1), 
with  a great  deal  of  interbedded  medium-  to  medium- 
light-gray  (N5-N6)  argillaceous  and  very  calcareous 
siltstone,  containing  abundant  shell  fragments, 

including  corals  and  brachiopods.  4694  - 4726 
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Thickness 

Feet 


Description 


Depth  in  feet 


145 


88 


78 


139 

3 


7 

3 


4 


2 


3 


Shale,  slightly  calcareous,  medium-  to  dark-gray 
(N5-N3),  with  some  interbedded  medium-  to 
medium-light-gray  (N5-N6)  siltstone,  argillaceous 
and  very  calcareous,  containing  some  shell  frag- 
ments, including  corals,  brachiopods  and  bryozoa,  4726  - 4871 

Shale,  slightly  calcareous,  medium-  to  dark-gray 
(N5-N3),  with  a little  interbedded  medium-  to 
light-gray  (N5-N7)  calcareous  siltstone,  in  part 

argillaceous.  4871  - 4959 

Shale,  somewhat  calcareous,  dark-  to  medium- 
dark-gray  (N3-N4),  with  a very  little  interbedded 

grayish-black  (N2)  somewhat  calcareous  shale.  4959  - 5037 


Shale,  somewhat  calcareous,  dark-gray  to  grayish- 

black  (N3-N2).  5037  - 5176 

Shale,  70%,  slightly  calcareous,  medium-  to  dark- 
gray  (N5-N3)  containing  a little  pyrite;  limestone, 

30%,  finely-crystalline,  argillaceous,  dark-brownish- 
to  brownish-gray  (5  YR3-4/0.  5),  containing  abundant 
shell  fragments,  in  part  replaced  by  crystalline 

calcite.  5176  - 5179 

Same  as  5176-5179,  but  shale,  60%;  limestone,  40%, 

and  brownish-black  to  light-brownish-gray  (5YR2-6/1).  5 179  - 5186 


Shale,  60%,  medium-gray  to  grayish-black  (N5-N2), 
containing  very  thin  laminae  of  pyrite;  limestone, 

40%,  dolomitic,  finely-  to  medium-crystalline, 

pinkish-  to  light-brownish-gray  (5YR8-6/1),  containing 

abundant  shell  fragments,  including  crinoid  columnals.  5186  - 5189 


Shale,  75%,  slightly  calcareous,  medium-gray  and 
grayish-black  (N5  & N2),  containing  a little  pyrite; 
limestone,  25%,  in  part  somewhat  dolomitic,  finely- 
crystalline,  pinkish-gray  (5YR8/1),  containing 

abundant  shell  fragments.  5 189  - 5193 

Shale,  90%,  same  as  5189-5193,  limestone,  10%, 
finely-crystalline,  slightly  argillaceous , medium- 
brownish-gray  (5YR5/0.5),  containing  abundant 
shell  fragments. 

Shale,  60%,  same  as  5189-5193,  but  containing 


5193  - 5195 
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Thickness 
F eet 


Description 


a str ophomenid  brachiopod;  limestone,  20%, 
argillaceous,  brownish-  to  pinkish-gray 
(5YR4-8/1);  limestone,  20%,  very  argillaceous, 
grayish-black  (N2);  both  limestones  are  very 
fine-grained,  and  abundantly  fossilifer ous, 

6 Shale,  50%,  slightly  calcareous,  medium-gray 

and  grayish-black  (N5-N2),  limestone,  50%, 
very  finely-crystalline,  crinoidal,  brownish-gray 
to  brownish-black  and  grayish-black  (5YR4-2/1 
h N2),  grading  into  shaly  limestone. 

4 Same  as  5198=5204,  but  limestone  is  light- 
brownish-gray  to  brownish-black  (5YR6-2/1). 

5 Same  as  5198-5204,  but  limestone  is  brownish- 
black  to  pinkish-gray  (5YR2-8/1). 

6 Shale,  60%,  slightly  calcareous , medium-gray 
and  grayish-black  to  dark-gray  (N5  & N2-N3); 
limestone,  40%,  very  finely-  to  finely-crystalline, 
abundantly  fossiliferous , pinkish-gray  to  brownish- 
black  (5  YR8-2/1),  becoming  argillaceous  with  dark- 
ening color  and  grading  into  shaly  limestone. 

11  Same  as  5213-5219,  but  shale,  50%;  limestone, 

50%. 

5 Same  as  5213-5219,  but  limestone,  70%;  shale, 

30%. 

4 Same  as  5213-5219,  but  limestone,  60%;  shale, 

40%. 

14  Limestone,  50%,  very  finely-  to  finely-crystalline 

and  dense,  light-brownish-  to  pinkish-gray  (5YR6- 
8/ 1 ) , containing  abundant  shell  fragments;  limestone, 
25%  , very  finely  crystalline  and  argillaceous  to 
shaly,  brownish-black  ( 5 YR2/1);  shale,  25%,  slightly 
calcareous,  grayish-black  to  medium-dark-gray 
(N2-N4). 

9 Limestone,  45%,  brownish-  to  light-brownish- 


Depth  in  feet 

5195  - 5198 

5198  - 5204 
5204  - 5208 
5208  - 5213 

5213  - 5219 
5 219  - 5230 
5230  - 5235 
5235  - 5239 


5239  - 5253 
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Thickness 
F eet 


Description 


Depth  in  feet 


4 


2 


4 


10 

16 


5 


gray  (5YR4-6/1);  limestone,  45%,  argillaceous, 
brownish-black  (5YR2/1);  both  limestones  very 
finely-crystalline  to  dense  and  containing  abundant 
shell  fragments;  shale,  10%,  somewhat  calcar eous , 
medium-dark-gray  to  grayish-black  (N4-N2).  5253  - 5262 


Limestone,  50%,  very  finely-crystalline,  almost 
dense,  brownish-gray  (5 YR4/1),  containing  con- 
siderable shell  fragments;  limestone,  40%,  very 
finely-crystalline  and  argillaceous  to  shaly,  dark- 
brownish-gray  (5 YR3/0.  5),  in  part  laminated; 
shale,  10%,  slightly  calcareous,  medium-dark- 

to  dark-gray  (N4-N3).  5262  - 5266 

Limestone,  50%,  very  finely-  to  finely-crystalline, 
in  part  somewhat  argillaceous,  brownish-gray  to 
brownish-black  (5YR4-2/1),  containing  abundant 
shell  fragments;  limestone,  10%,  shaly,  grayish- 
black;  shale,  10%,  slightly  calcareous,  mediurn- 
to  dark-gray  (N5-N3);  shale,  30%,  in  part  silty, 
greenish-gray  (5G-GY6/1),  may  represent  contamin- 
ation. 5266  = 5268 


Limestone,  60%,  very  finely-crystalline,  light-  to 

medium-brownish-gray  (5YR6-5/1),  containing 

abundant  s hell  fragments;  shale,  40%,  very 

calcareous,  dark-brownish-  to  dark-gray  (5YR3/1- 

N3),  grading  to  argillaceous  limestone.  5258  - 5272 


Same  as  5268-5272,  but  limestone  is  in  part  dense.  5272  - 5282 

Limestone,  90%,  very  finely-crystalline  to  dense, 
in  part  argillaceous,  medium-  to  dark-brownish- 
gray  (5YR5-3/1),  containing  abundant  shell  frag- 
ments, including  crinoid  columnals  and  brachiopods; 
shale,  10%,  somewhat  calcareous,  dark-  to  medium- 
dark-gray  (N3-N4).  5282  - 5298 


Limestone,  60%,  very  finely-  to  finely-crystalline, 
pinkish-  to  light-brownish-gray  (5YR8-6/1);  limestone, 
107o,  very  finely-crystalline  to  dense,  brownish-gray 
(5YR4/1),  both  limestones  contain  abundant  shell 
fragments;  shale,  30%,  very  calcareous,  medium- 
to  brownish-gray  (5YR5-4/0.  5). 


5298  - 5303 
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Thickness 

Feet 


Description 


4 Limestone,  very  finely-crystalline,  argillaceous, 

brownish-  to  dark-brownish-gray  (5YR4-3/1), 
containing  considerable  shell  fragments. 

4 Limestone,  60%,  very  finely-  to  finely-crystalline, 

light-brownish-  to  pinkish-gray  (5 YR6-8/1),  con- 
taining abundant  shell  fragments;  limestone,  35%, 
same  as  5303-5307;  shale,  5%,  somewhat  cal- 
careous, medium-  to  dark-gray  (N5-N3). 

3 Limestone,  70%,  very  finely-cr ystalline  to  dense, 
light-  to  dark-brownish-gray  (5 YR6-3/1),  darker 
limestone  argillaceous,  containing  considerable  shell 
fragments;  shale,  30%,  somewhat  calcareous  to  cal- 
careous, grayish-  to  brownish-black  (N2-5YR2/1). 

4 Limestone,  60%,  very  finely-crystalline  to  dense, 
argillaceous  to  shaly,  brownish-gray  to  brownish- 
black  (5  YR4-2/1),  containing  some  crinoid 
columnals;  limestone,  30%,  very  finely-  to  finely- 
crystalline,  granular,  pinkish-gray  (5 YR8/1), 
containing  abundant  brachiopod  fragments;  shale, 

10%,  medium-gray  (N5). 

9 Same  as  5314-5318,  but  argillaceous  to  shaly  lime- 

stone, 80%;  granular  limestone,  20%;  shale,  0%. 

8 Limestone,  95%,  very  finely-crystalline  to  dense, 

argillaceous  to  shaly,  brownish-  to  dark-brownish- 
gray  (5 YR4-3/1),  containing  considerable  shell 
fragments;  shale,  5%,  medium-dark-  to  dark-gray 
(N4-N3);  sample  contains  a few  pieces  of  light- 
gray  (N7)  translucent  chert. 

4 Limestone,  40%,  shaly,  brownish-  to  dark-brownish- 
gray  (5YR4-3/ 0.5),  containing  some  shell  fragments; 
limestone,  30  %,  very  finely-crystalline,  in  part 
granular,  yellowish-  to  very-light-gray  (5Y8/1-N8), 
containing  considerable  shell  fragments ; shale,  30%, 
somewhat  calcareous,  medium-dark-gray  to  grayish- 
black  (N4-N2). 

5 Same  as  5335-5339,  but  shaly  limestone,  70%; 
crystalline  limestone,  20%;  shale,  10%. 

Shale,  90%,  calcareous  to  very  calcareous,  medium- 
gray  to  grayish-black  (N5-N2);  limestone,  10%,  very 
finely-crystalline  to  shaly,  brownish-  to  light- 


Depth  in  feet 
5303  - 5307 

5307  - 5311 

5311  - 5314 

5314  - 5318 
5318  - 5327 

5 327  - 5335 

5335  - 5339 
5339  - 5344 


4 
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Thickness 
F eet 


Description 


brownish-gray  (5YR4-6/1). 


6 


Shale,  75%,  calcareous  to  very  calcar eous , brown- 
ish- to  medium-light-  to  medium-gray  (5  YR4/1-N6- 
N5);  limestone,  25%,  shaly-  to  finely-crystalline  and 
argillaceous,  brownish-  to  dark-brownish-gray 
(5YR4-3/1-0.  5). 


5 348  - 5354 


5 


5 


5 


Shale,  60%,  somewhat  calcareous , dark-brownish- 

to  dark-gray  (5  YR3/0.  5-N3);  limestone,  40%, 

dense,  argillaceous,  dark-brownish-gray  (5 YR3/1), 

containing  an  occasional  shell  fragment.  5354  = 5359 

Shale,  75%,  calcareous  to  very  calcareous, 
same  as  5354-5359;  limestone,  25%,  same  as 

5354-5359,  but  dense  to  shaly.  5359  - 5364 

Shale,  70%,  calcareous,  medium-gray  to  medium- 
brownish-gray  (N5-5YR5/0.  5);  limestone,  30%, 

same  as  5354-5359,  but  shaly  to  dense.  5364  - 5369 


4 Same  as  5364-5369,  but  shale,  50%;  limestone,  50%.  5369  - 5373 

5 Shale,  60%,  somewhat  calcareous,  dark-brownish- 
gray  to  brownish-black  (5YR3-2/1);  limestone,  40%, 

shaly,  brownish-black  (5YR2/1).  5373  - 5378 


3 


4 

5 
5 


Limestone,  50%,  finely-crystalline  and  somewhat 
argillaceous-  to  dense  and  argillaceous , to  shaly, 
brownish-gray  to  brownish-black  (5YR4-2/1);  shale, 

50%,  calcareous  to  very  calcareous,  grayish-  to  brown- 
ish-black (N2-5  YR2/0.  5).  5378  - 5381 

Same  as  5378-5381,  but  limestone,  60%,  dense 

and  argillaceous;  shale,  40%.  5381  - 5385 

Same  as  5378=5381,  but  limestone,  80%;  shale, 

20%.  5385  - 5390 

Shale,  75%,  very  calcareous  to  calcareous,  grayish- 
to  brownish-black  (N2-5YR2/0.  5);  limestone,  25%, 
dense,  argillaceous,  dark-  to  light-brownish-gray 
(5YR3-6/1).  5390  - 5395 
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4 


8 


4 


4 


12 
1 1 


3 


5 


Shale,  65%,  very  calcareous , same  as  5390  = 

5395;  limestone,  35%,  dense,  argillaceous, 
brownish-  to  pinkish-gray  (5  YR4-8/1),  pinkish- 
limestone  is  soft  and  earthy,  (bentonitic  ? ) 

Limestone,  30%,  dense  and  slightly  argillaceous , 
to  finely-crys talline  and  argillaceous,  medium- 
brownish-  to  brownish-gray  (5YR5-4/1);  limestone, 
20%,  finely-cr ystaliine  to  earthy,  soft,  bentonitic ? , 
pinkish-  to  light-brownish-gray  (5YR8-6/l);  shale", 
50%,  very  calcareous,  grayish-  to  brownish- 
black  and  brownish-gray  (N2-5YR2/ 1 & 5YR4/0.5). 

Limestone,  50%,  dense  to  finely-crys  talline, 
in  part  argillaceous,  medium-brownish-gray 
(5YR5/1);  shale,  50%,  very  calcareous , brownish- 
to  grayish-black  (5  YR2/0.  5-N2). 

Limestone,  60%,  dense,  argillaceous,  medium- 
to  dark-brownish-gray  (5 YR5  — 3 / 1 ) ; shale,  40%, 
very  calcareous,  grayish-black  and  dark— brownish- 
gray  (N2  & 5YR3/1). 

Limestone,  40%,  dense  and  argillaceous  to  shaly, 
dark-  to  light-brownish-gray  (5 YR3-6/1);  limestone, 
10%,  soft,  argillaceous,  bentonitic?,  pinkish- 
to  light-gray  (5YR8/1-N7);  shale,  50%,  same  as 
5413-5417. 

Same  as  5417-5421,  but  dense  limestone,  50%; 
bentonitic?  limestone,  10%;  shale,  40%. 

Limestone,  70%,  dense,  slightly  argillaceous  to 
argillaceous,  medium-brov  nish-gray  to  brownish- 
black  (5YR5-2/1),  containing  a fev;  shell  fragments j 
shale,  30%,  very  calcareous,  grayish-  to  brownish- 
black  (N2-5YR2/0.  5). 

Limestone,  60%,  dense  and  slightly  argillaceous, 
to  argillaceous  and  shaly,  brownish-gray  to 
brownish-black  (5 YR4-2/1);  shale,  40%,  very 
calcareous,  grayish-black  (N2)„ 

Same  as  5444-5447,  but  limestone,  75%;  shale, 

25%. 


Depth  in  feet 
5395  - 5399 

5399  - 5407 
5407  - 5413 
5413  - 5417 

5417  - 5421 
5421  - 5433 

5433  - 5444 
5444  - 5447 


5447 


5452 
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Thickness 

Feet 


Description 


Depth  in 


7 

5 


8 


7 


6 


4 

4 


7 


Same  as  5444=5447,  but  limestone,  85%;  shale, 

15%  . 5452  = 

Limestone,  50%,  very  finely-crystalline,  argillace- 
ous to  slightly  argillaceous,  brownish-gray  (5YR4/1), 
containing  abundant  shell  fragments,  including  a 
gastropod  and  a crinoid  columnal;  shale,  50%,  very 
calcareous,  grayish-black  (N2).  5459  - 

Limestone,  70%,  dense,  slightly  argillaceous  to 
argillaceous,  dark-brownish-  to  brownish-gray  (5YR3- 
4/l),  containing  some  shell  fragments;  shale,  30%, 
same  as  5459=5464.  5 464  - 

Limestone,  65%,  shaly,  dark-brownish-gray  (5 YR3/ 

0.5),  and  coquinoid  limestone,  very  fine,  pinkish- 
and  medium-brownish-gray  (5YR8  & 5 / 1 ) ; shale, 

35%,  same  as  5459-5464.  5468  - 

Limestone,  50%,  very  finely-crystalline,  argillaceous, 
mottled  brownish-gray  and  brownish-black  (5YR4  &: 

2/l),  containing  abundant  shell  fragments  and  a little 
pyrtie;  shale,  50%,  very  calcareous,  grayish-black 
to  dark-gray  (N2-N3),  almost  a shaly  limestone, 
containing  considerable  shell  fragments . 5476  - 

Limestone,  80%,  very  fine  to  fine,  coquinoid,  in 
part  argillaceous,  mottled  brownish-  and  pinkish- 
gray  to  white  (5YR4  & 8/1-N9);  limestone,  10%, 
very  finely-crystalline,  argillaceous  to  shaly,  dark- 
brownish-gray  (5YR3/1);  shale,  10%,  very  calcar eous , 
grayish-  to  brownish-black  (N2-5YR2/1).  5483  - 

Same  as  5483-5489,  but  coquinoid  limestone, 

80%;  shale,  20%,  and  also  medium-gray  (N5).  5489  - 

Limestone,  80%,  very  finely-crystalline,  light- 
brownish-  to  light-olive-gray  (5YR-Y6/1),  con- 
taining some  shell  fragments;  limestone,  20%,  very 
finely-crystalline  and  argillaceous  to  shaly,  brownish- 
to  dark-brownish-gray  (5 YR4-3/1).  5493  - 

Limestone,  80%,  very  finely-crystalline,  mottled  very- 


feet 

5459 

5464 

5468 

5476 

5483 

5489 

5493 

5497 
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Thickness 

Feet 


Description 


Depth,  in  feet 


6 


5 


7 


5 


6 


6 


light-gray  and  pale-brown  to  grayish-orange - 
pink  (N8  & 5YR5-7/2),  containing  abundant  shell 
fragments;  limestone,  10%,  crystalline  to  shaly, 
same  as  5493-5497;  shale,  10%,  very  calcareous, 

dark-brownish-gray  to  grayish-black  (5 YR3-2/1).  5497  - 5504 


Limestone,  70%,  very  finely-crystalline,  in  part 
argillaceous,  pale -grayish-brown  to  dark -brownish- 
gray  (5 YR4/2-5 YR3/1),  containing  abundant  shell 
fragments;  limestone,  20%,  shaly,  dark-brownish- 
gray  (5YR3/1-0.  5);  shale,  10%,  very  calcar eous , 

brownish-  to  grayish-  black  (5YR2/1-N2).  5504  - 5510 

Same  as  5504-5510,  but  crystalline  limestone,  70%; 

shaly  limestone,  30%.  5510  - 5515 


Limestone,  50%,  very  finely-crystalline,  pale- 
brown  and  very-pale -orange  (5YR5/2  & 10YR8/2), 
containing  abundant  shell  fragments ; limestone,  10%, 
very  finely-crystalline  to  dense,  argillaceous,  brownish- 
gray  (5  YR4/i);  shale,  40%,  very  calcareous , grayish- 
to  brownish-black  (N2-5YR2/1),  almost  a shaly  lime- 
stone. 5515  - 5522 


Limestone,  70%,  shaly,  brownish-  to  dark- 

brownish-gray  (5 YR4-3/1);  limestone,  30%,  very 

finely-crystalline,  grayish-orange  ( 10 YR7/2),  and 

dense,  light-olive-gray  (5 Y6/1),  containing  abundant 

fossils;  sample  contains  one  piece  of  chert.  5522  - 5527 

Limestone,  70%,  very  finely-crystalline  to  dense, 

light -brownish-  to  light-olive-gray  and  brownish-  to 

olive-gray  (5YR-Y6/1  & 5YR-Y4/1),  containing 

abundant  shell  fragments ; limestone,  10%,  shaly, 

dark-brownish-gray  to  brownish-black  (5YR3-2/1); 

shale,  20%,  very  calcareous , grayish-black  (N2).  5527  - 5533 


Limestone,  40%,  very  finely-crys talline,  argillaceous 
to  shaly,  dark-brownish-gray  (5YR3/1);  limestone, 
30%,  in  part  very  finely-  to  finely-crystalline,  in  part 
soft,  earth  and  dense , bentonitic?,  mottled  medium” 
brownish-  and  very-light-gray  (5YR5/1  & N8);  shale, 
30%,  very  calcareous,  grayish-black  to  dark- 
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Thickness 
F eet 


Description 


Depth  in  feet 


24 


5 


19 


9 


4 


7 

18 

6 


7 


brownish-gray  (N2-5YR3/1). 


5533  - 5539 


Limestone,  90%,  very  finely-  to  finely-crystalline 
to  dense,  mottled  medium-brownish-  and  very- 
light-gray  (5YR5/1  & N8),  in  part  composed  of  rounded 
to  subangular  grains  of  medium -brownish-gray 
limestone  cemented  by  very-light-gray  very  finely- 
to  finely-crystalline  limestone;  shale,  10%,  cal- 
careous, medium-dark-gray  to  grayish-black  (N4- 
N2);  one  piece  of  chert  from  5558-5563.  5539  - 5563 

Limestone,  90%,  dense,  medium-brownish-  to 

brownish-gray  (5YR5-4/1),  containing  a little 

ribboned  chert;  limestone,  10%,  very  finely- 

crystalline  to  dense,  soft  and  earthy,  bentonitic?, 

very-light-brownish-  to  very-light-gray  (5YR7/1- 

N8).  5563  - 5568 


Same  as  5563-5568,  but  medium  colored  limestone, 

80%,  containing  an  occasional  piece  of  chert;  light 

bentonitic  ? limestone,  20%.  5568  » 5587 


Same  as  5568-5587,  but  medium  colored  limestone, 
is  dense  very  finely-crystalline , argillaceous,  and 
contains  no  chert;  light  bentonitic?  limestone  is  very- 
light-  to  pinkish-gray  (N8-5  YR8/0. 5).  5587 


5596 


Limestone,  70%,  dense,  medium-brownish-gray 

(5 YR5/1);  limestone,  30%,  very  finely-crystalline 

to  dense,  soft  and  earthy,  very-light-gray  (N8).  5596  - 5600 

Same  as  5596-5600,  but  brownish  limestone,  60%; 

earthy  limestone,  40%,  5600  - 5607 

Limestone,  85%,  very  finely-crystalline,  medium-  to 
light-brownish-gray  (5 YR5-6/1);  limestone,  15%, 

earthy,  same  as  5596  = 5600.  5607  - 5625 

Limestone,  75%,  dense  to  very-finelycrystalline, 
argillaceous,  medium -brownish-gray  (5YR5/1); 

Limestone,  25%,  dense,  slightly  argillaceous , 
medium-light-  to  light-gray  (N6-N7),  hackly  fracture, 
containing  a little  pyrite. 

Same  as  5625-5631,  but  brownish  limestone,  55%; 


5 625  - 5631 
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Thickness 
F eet 


6 


10 


6 


5 


7 


5 


7 


7 


5 


3 


Description 


light-gray  limestone,  45%. 

Limestone,  70%,  dense,  light-brownish-  to  very- 
light-gray  (5YR6/1-N8),  hackly  fracture;  shale,  30%, 
slightly  to  somewhat  calcareous,  medium-  to 
medium-dark-gray  (N5-N4). 

Limestone,  80%,  dense  to  finely-crystalline,  in 
part  argillaceous,  medium-brownish-  to  medium- 
olive-gray  (5 YR-Y5/1);  shale,  20%,  somewhat 
calcareous  to  calcareous,  grayish-black  and  medium - 
dark-gray  (N2  & N4). 

Limestone,  90%,  dense,  in  par  t argillaceous , 
medium-  to  dark-brownish-gray  (5YR5-3/1); 
limestone,  10%,  dense,  hackly,  pinkish-gray  to  white 
(5YR8/1-N9). 

Limestone,  dense  to  finely-crystalline,  in  part 
argillaceous,  light-olive-  to  light-brownish-gray  and 
olive-  to  brownish-gray  (5Y-YR6/1  & 5Y-YR4/1), 
containing  an  occasional  shell  fragment. 

Limestone,  dense,  hackly,  very-light-  to  light-olive- 
gray  (5Y7-6/1),  containing  a few  thin  laminae  of  dark- 
brownish-gray  (5YR3/1)  dense  argillaceous  limestone. 

Same  as  5665-5672,  plus  20%  dark-brownish-gray 
to  brownish-black  (5YR3-2/1),  finely-crystalline, 
argillaceous  limestone. 

Limestone,  dense,  slightly  argillaceous , brownish- 
gray  (5YR4/1). 

Same  as  5677-5684,  plus  10%  dark-brownish-gray 
(5YR3/1),  finely-crystalline,  argillaceous  limestone. 

Same  as  5677-5684,  plus  30%  dark-brownish-gray 
to  brownish-black  (5YR3-2/1),  finely-crystalline, 
very  argillaceous  to  shaly  limestone,  containing 
a few  shell  fragments. 

Limestone,  85%,  dense,  somewhat  argillaceous, 
medium-brownish-  to  medium-olive-gray  (5YR- Y5/l), 


Depth  in  feet 
5631  - 5638 

5638  - 5644 

5644  - 5654 

5654  - 5660 

5660  - 5665 

5665  - 5672 

5672  - 5677 
5677  - 5684 
5684  - 5691 

5 691  - 5696 
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Thickness 
F eet 


Description 


Depth  in  feet 


10 


4 


containing  vugs  filled  with  clear  calcite  crystals, 
and  some  shell  fragments;  shale,  15%,  somewhat- 
to  very  calcareous,  brownish-  to  grayish-black 
(5YR2/1-N2). 

Limestone,  70%,  dense,  somewhat  argillaceous, 
brownish-gray  (5YR4/1);  limestone,  15%,  dense, 
yellowish-  to  very-light-gray  (5Y8/1-N8);  shale, 

15%,  somewhat  to  very  calcareous,  medium-dark- 
gray  to  grayish-black  (N4-N2),  grading  to  shaly 
limestone. 

Limestone,  80%,  dense,  slightly  to  somewhat 
argillaceous,  medium-brownish-gray  (5YR5/1), 
in  part  mottled  with  dark-gray  shale,  containing 
considerable  shell  fragments;  shale,  20%,  some- 
what to  very  calcareous,  medium-dark-gray 
to  grayish-black  (N4-N2). 

Limestone,  90%,  dense,  hackly,  pinkish-  to  light- 
olive-gray  (5 YR8/1  -5 Y6/l);  shale,  10%,  calcareous 
to  very  calcareous,  dark-  to  medium-dark-gray 
(N3-N4). 

Same  as  5714-5718,  but  limestone,  75%;  shale, 

25%. 

Limestone,  60%,  dense,  in  part  slightly  argillaceous, 
brownish-gray  (5YR4/1);  limestone,  15%,  dense  to 
finely-crystalline , pinkish-  to  very-light-gray 
(5YR8/1-  N8);  limestone,  15%,  finely-crystalline 
and  argillaceous  to  shaly,  dark-brownish-gray  to 
brownish-black  (5YR3-2/1),  containing  a little 
pyrite;  shale,  10%,  somewhat  to  slightly  calcareous, 
medium-dark-  to  dark-gray  (N4-N3). 


5696  - 5699 


5699 


5709 


5709 


5714 


5714 


5718 


5718  - 5722 


5722 


5728 


Limestone,  60%, dense,  medium-  to  light-brownish- 
gray  (5  YR5-6/1);  limestone,  10%,  finely-crystalline, 
soft,  earthy,  yellowish-  to  very-light-gray  (5 Y8/1-N8); 
shale,  30%,  very  calcareous,  medium-dark- 
gray  to  grayish-black  (N4-N2)„  5728 

Limestone,  90%,  dense  to  finely-crystalline, 
granular,  in  part  argillaceous,  light-brownish-gray 
(5YR6/1),  containing  doubly  terminated  quartz  crystals; 


5734 
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Thickness 
F eet 


Description 


shale,  10%,  same  as  5728=5734. 

6 Same  as  5734=5739,  but  limestone,  80%;  shale, 

20%. 


5 Same  as  5734=5739. 

5 Limestone,  90%  , dense  to  finely-crystalline, 

light-brownish=  to  pinkish-gray  to  white  (5YR6-8/1- 
N9):  shale,  10 %,  calcareous,  medium-dark- 
to  dark-gray  (N4-N3). 

5 Same  as  5750  = 5755,  but  limestone,  70*%;  shale, 

30%. 

5 Same  as  5750=5755,  but  limestone,  85%;  shale, 

5%;  plus  10%>  brownish-gray  to  brownish-black 
(5YR4-2/1)  finely-crystalline  and  argillaceous  to 
shaly  limestone. 

3 Same  as  5760=5765,  but  light  limestone,  60%; 

shale,  10%o ; dark  limestone,  30%>. 


14 


2 


4 


11 


4 


Limestone,  finely-crystalline,  granular,  to  dense, 
argillaceous,  medium -brownish-  to  pinkish-gray 
(5YR5-8/1). 

Limestone,  80 %> , dense  to  finely-crystalline, 
slightly  argillaceous  to  argillaceous , medium- 
brownish-gray  (5 YR5/l);  limestone,  10%,  finely- 
crystalline  and  argillaceous  to  shaly,  brownish- 
black  (5YR2/1);  shale,  10%,  very  calcar  ecus , brown- 
ish- to  grayish-black  (5YR2/1-N2), 

Limestone,  50%>,  dense,  slightly  argillaceous , 
medium-brownish-  to  brownish-gray  (5YR5-4/1); 
shale,  50%>,  somewhat  calcareous,  medium-dark- 
gray  to  grayish-black  and  greenish-gray  (N4- 
N2  & 5GY6/1). 

Same  as  5784-5788,  but  limestone,  80%>,  finely- 
crystalline  to  dense,  argillaceous  to  slightly 
argillaceous;  shale,  20%>„ 

Limestone,  80%>,  dense,  slightly  argillaceous. 


Depth  in  feet 

5734  - 5739 

5739  - 5745 
5745  - 5750 

5750  - 5755 
5755  - 5760 

5760  - 5765 
5765  - 5768 

5768  = 5782 

5782  - 5784 

5784  = 5788 
5788  - 5799 
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Thickness 

Feet 


Description 


brownish-  to  medium-brownish -gray  (5YR4-5/1); 
limestone,  10%,  finely-cr ystalline,  argillaceous 
to  shaly,  dark-brownish-gray  (5 YR3/1);  shale, 

10%,  slightly  to  somewhat  calcareous,  dark-gray 
(N3). 

6 Same  as  5799-5803,  but  dense  limestone,  90%, 

slightly  argillaceous  to  argillaceous;  dark  limestone, 

10%. 

11  Limestone,  65%,  dense,  slightly  argillaceous  to 

argillaceous,  brownish-gray  (5 YR4/l);  limestone, 
10%,  shaly,  brownish-black  (5YR2/1);  shale,  25%, 
very  calcareous  to  calcareous,  medium-  to  medium- 
dark-gray  and  grayish-black  (N5-N4  & N2). 

11  Same  as  5809-5820,  but  dense  limestone,  75%; 

shaly  limestone,  15%;  shale,  10%. 

3 Same  as  5809-5820,  but  dense  limestone,  70%; 

shaly  limestone,  10%;  shale,  20%. 

6 Same  as  5809-5820,  but  dense  limestone,  90%; 

shaly  limestone,  10%. 

6 Same  as  5809-5820,  but  dense  limestone,  70%; 

shaly  limestone,  10%;  shale,  20%,  grayish-  to 
brownish-black  (N2-5YR2/1). 

6 Same  as  5809-5820,  but  dense  limestone,  80%; 

shaly  limestone,  10%;  shale,  10%. 

15  Limestone,  50%,  dense,  slightly  argillaceous , 

medium-  to  brownish-gray  (5YR5-4/1);  shale, 

50%,  very  calcareous,  medium-dark-  to  dark- 
gray  (N4-N3),  almost  a shaly  limestone. 

8 Limestone,  40%,  dense  to  finely-cr  ystalline, 

slightly  argillaceous,  brownish-gray  (5YR4/1); 
limestone,  40%,  finely-crystalline,  very 
argillaceous,  dark-brownish-  to  dark-gray 
(5YR3/0.5-N3);  shale,  20%,  very  calcareous, 
dark-gray  to  brownish-black  (N3-5YR2/1),  grading 
to  shaly  limestone. 


Depth  in  feet 


5799  - 5803 
5803  - 5809 

5809  - 5820 
5820  - 5831 
5831  - 5834 
5 834  - 5840 

5840  - 5846 
5846  - 5852 

5852  - 5867 


5 867  - 5875 
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Thickness 

Feet 

7 

7 

4 
9 

9 

8 
7 

5 

7 

5 


Description 


No  samples. 

Dolomitic  shale  and  shaly  dolomitic  limestone, 
slightly  silty,  medium-light-gray  to  greenish-gray 
(N6-5G6/0.  5). 

Limestone,  90%,  dense,  argillaceous,  medium- 
olive-gray  (5Y5/1);  shale,  10%,  calcareous,  slightly 
silty,  medium-light-gray  to  greenish-gray 
(N6-5G6/0.  5). 

Limestone,  50%,  dense,  slightly  argillaceous , 
medium-brownish-gray  {5 YR5/1);  limestone,  50%, 
somewhat  dolomitic  to  dolomitic,  very  fine, 
argillaceous,  slightly  silty,  medium-light-bluish- 
to  medium-gray  (5B6/0.  5-N5). 

Limestone,  85%,  dense,  hackly,  slightly  argillaceous 
brownish-  to  light-brownish-gray  (5 YR4-6/1  ); 
shale,  15%,  somewhat  calcareous,  grayish-black 
and  medium-dark-gray  (N2-N4). 

Limestone,  dense  to  f inely-crystalline , medium- 
to  light-brownish-gray  (5YR5-6/1). 

Limestone,  85%,  finely-cr ystalline  to  dense, 
slightly  dolomitic,  medium-  to  brownish-gray 
(5YR5-4/1);  shale,  15%,  slightly  calcar  eous , 
grayish-black  and  greenish-gray  (N2  & 5G6/1). 

Limestone,  60%,  dense,  medium-brownish-gray 
(5YR5/1);  limestone,  30%,  finely-cr ys talline , 
slightly  argillaceous,  dark-brownish-gray  (5YR3/1); 
shale,  10%,  same  as  5919-5926. 

Same  as  5926-5931,  but  dense  limestone,  75%; 
crystalline  limestone,  25%. 

Shale,  35%,  very  calcareous,  medium-dark-  to 
dark-gray  (N4-N3),  in  part  almost  a shaly  lime- 
stone, a few  pieces  containing  rounded  quartz  sand 
up  to  .65  millimeters  in  diameter;  shale,  35%, 
slightly  calcareous,  greenish-gray  (5G6/l); 
limestone,  30%,  dense,  brownish-gray  (5 YR4/1). 


Depth  in  feet 
5875  - 5882 

5882  - 5889 
5889  - 5893 

5893  - 5902 

5902  - 5911 
5911  - 5919 

5919  - 5926 

5926  - 5931 
5931  - 5938 


5938  - 5943 
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Description 


5 Limestone,  50%,  dense,  medium-  to  brownish- 

gray  (5  YR5-4/1);  limestone,  30%,  shaly,  dark- 
brownish-  to  dark-gray  (5YR3/0.  5-N3);  shale, 

20%,  grayish-black  and  greenish-gray  (N2  h 
5G6/l)„ 

8 Same  as  5943-5948,  but  no  greenish-gray  shale. 

5 Same  as  5943-5948,  but  dense  limestone,  30%; 

shaly  limestone,  30%;  shale,  40%,  slightly 
calcareous,  in  part  silty  and  slightly  sandy, 
greenish-gray  and  medium-dark-gray  to 
grayish-black  (5G6/1  & N4-N2). 

5 Siltstone,  50%,  dolomitic  and  argillaceous , light- 

to  medium-light-greenish-gray  (5G8-7/1); 
shale,  50%,  dolomitic,  silty,  medium-  to  medium- 
light-gray  (N5-N6),  containing  an  occasional 
rounded  medium  quartz  grain. 

5 Sandstone,  50%,  dolomitic,  very  fine-  to  coarse- 

grained, rounded,  light-greenish-gray  (5G8/l), 
containing  a little  pyrite;  shale,  50%,  same  as 
5961-5966. 

2 Same  as  5966-5971,  but  sandstone  also  slightly 
dolomitic. 

3 Same  as  5966-5971,  but  sandstone,  80%, 
dolomitic  to  slightly  dolomitic,  grading  to 
argillaceous  siltstone;  shale,  20%,  slightly  dolo- 
mitic, also  grayish-black  (N2). 

3 Dolomite,  40%,  finely-cr ystalline , light- 

greenish-gray  (5G8/l),  containing  a great  deal  of 
medium-  to  coarse-grained,  well  rounded  quartz 
sand;  sandstone,  30%,  fine  - to  medium-grained, 
well  rounded,  dolomitic,  light-greenish-  to  very- 
light-gray  (5G8/1-N8);  shale,  30%,  medium- gray 
to  grayish-black  (N5-N2),  contamination  ? 

3 Dolomite,  70%,  finely- crystalline,  silty,  very- 

light-olive-gray  (5 Y7/l);  quartzite,  20%, 
fine-  to  very  fine-grained,  subrounded  to  well 


Depth  in  feet 


5 943  - 5948 
5948  - 5956 

5956  - 5961 

5961  - 5966 

5966  - 5971 
5971  - 5973 

5973  - 5976 
5976  - 5979 
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1 


2 


2 


3 


3 


4 


6 


3 


rounded,  clear;  chert,  10%,  dense,  opaque, 

white  (N9).  5979  - 5982 


Limestone,  very  finely-crystalline,  dolomitic, 

silty,  yellowish-  to  very-light-gray  (5Y8/1-N8), 

containing  some  very  fine-  to  medium-grained  quartz 

sand.  5982  - 5983 


Dolomite,  80%,  very  finely-crystalline,  silty, 
very-light-olive-  to  very-light-gray  (5Y7/1-N8); 

chert,  20%,  dense,  opaque,  white.  5983  - 5985 

Sandstone,  65%,  dolomitic,  very  fine-  to  fine - 
grained,  white  (N9)  to  clear,  occasional  medium- 
to  coarse-quartz  grain;  dolomite,  30%,  very  finely- 
crystalline,  silty,  in  part  containing  a little  very 
fine-grained  quartz  sand;  chert,  5%,  same  as 

5983-5985;  20  M.  C.  F.  GAS  from  5970-5987.  5985  - 5987 


Sandstone,  medium-  to  coarse-grained,  somewhat 
dolomitic,  well-rounded,  occasional  frosted  grain, 
white  (N9)  to  clear.  5 987  - 5990 

Dolomite,  70%,  very  finely-crystalline,  granular, 
silty,  very-light-gray  to  white  (N8-N9),  containing 
a little  rounded  sand;  quartzite,  30%,  very  fine - 
to  medium-grained,  greenish-gray  to  white 

(5GY6/1-N9).  5990  - 5993 


Dolomite,  50%,  very  finely-crystalline,  in  part 
granular,  slightly  silty,  yellowish-gray  to  white 
(5Y8/1-N9);  shale,  40%,  slightly  dolomitic , medium- 
to  medium-  dark-gray  (N5-N4),  rnay  represent  con- 
tamination; sandstone  and  ouartzite,  10%,  fine-  to 
very  fine-grained,  rounded,  white  (N9)  to  clear.  5993  = 5997 

Shale,  70%,  greenish-  to  medium-bluish-gray 
(5G6/l -5B5/1);  dolomite,  20%>,  very  finely-crystalline, 
very-light-gray  to  white  (N8-N9),  containing  siliceous 
Oolites;  dolomite,  10%,  very  finely-crystalline, 

argillaceous,  medium-brownish-gray  (5YR5/1).  5997  - 6003 


Dolomite,  60% , very  finely-crystalline,  slightly 
silty,  yellowish-gray  to  white  (5Y8/1-N9),  in 
part  a somewhat  dolomitic  limestone;  shale,  25%, 
slightly  dolomitic,  medium-  to  medium-dark- 
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gray  (N5-N4);  chert,  15%,  dense,  opaque,  white 

(N9).  6003 

3 Dolomite,  40%,  very  finely-crystalline,  yellowish- 

to  pinkish-gray  (5Y-YR8/1),  in  part  containing 
some  very  fine-  to  coarse-grained  sand,  and  also 
a little  brownish-gray  (5YR4/1),  very  finely- 
crystalline,  argillaceous  dolomite;  chert,  10%, 
dense,  opaque,  white  (N9);  sandstone,  20%,  very 
fine-  to  coarse-grained,  well  rounded,  colorless; 
shale,  30%,  medium-dark-gray  (N4).  6006 

3 Sandstone,  90%,  quartzose,  very  fine-  to  medium- 

grained, well  rounded  to  subrounded,  colorless, 
cement  is  in  part  dolomitic,  in  part  siliceous; 
dolomite,  10%,  very  finely-crystalline , yellowish- 
gray  (5  Y8/0.  5),  in  part  containing  some  sand.  6009 

3 No  sample;  1785  feet  of  salt  water  at  6015.  6012 


in  feet 


6006 


- 6009 

- 6012 
- 6015 


Total  depth 


6015 


